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HOLZMACHER. McLENOON and MURRELL. P.C « CONSULTING ENGINEERS, ENVIRONMENTAL SCIENTISTS and PLANNERS 

575 BROAD HOLLOW ROAD. MELVILLE, N.Y, 11747 • 516-694-3040 

N.J. DEP 
65 Prospect St. 
Trenton, NJ 08618 

Lab No. 660546 
Type: Misc. - Tier I 
Point: Background 
Date Collected: 9/11/86 
Date Received: 9/12/86 
Collected By: CL 99 

PRIORITY POLLUTANTS ANALYSIS - PURGEABLE ORGANICS 

Scan No. Cas Nuniber Catipound ugAg 

74-87-3 Chloronethane IOU 
74-83-9 Braicnethane IOU 
75-01-4 Vinyl chloride IOU 
75-00-3 Chloroethane IOU 

I l l 75-09-2 Methylene chloride 4000 
75-69-4 Trichlorofluorcmethane IOU 

188 75-35-4 1,1-dichloroethene 61 
75-34-3 1,1-dichloroethane IOU 
156-60-5 Cis/Trans-1,2-dichloroethene IOU 
67-66-3 Chlorofonn IOU 
107-06-2 1,2-dichloroethane IOU 

317 71-55-6 1,1,1-Trichloroethane 110B 
56-23-5 Carbon tetrachloride IOU 
75-27-4 Brctnodichlorcmethane IOU 
79-34-5 1,1,2,2-Tetrachloroethane IOU 
70-87-5 1,2-dichloropropane IOU 
10061-02-6 Trans-1,3-dichloropropene IOU . 

407 79-01-6 Trichloroethene 6J 
124-48-1 Dibranochloranethane IOU 
79-00-5 1,1,2-trichloroethane IOU 
71-43-2 Benzene IOU 
10061-01-5 cis-1,3-Dichloropropene IOU 
110-75-8 2-chloroethylvinyl ether IOU 
75-25-2 Bronoform IOU 
127-10-4 Tetxachloroethene IOU 

594 106-88-3 Toluene 3J 
106-90-7 Chiorobenzene IOU 
100-41-4 Ethylbenzene IOU 
541-73-1 1,2-Dichlorobenzene IOU 
95-50-1 1,3-Dichlorobenzene IOU 
106-46-1 1,4-Dichlorobenzene IOU 

Date Retxjrted: 10/15/86 

I.C. McLendon, P.E. 
Laboratory Director 

MaMlK, New Yorti. Faimingdal*. N«w YOfk • fllvwnud. Nm York 
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NJ DEP Sairple #: S-3 

ORCANICS fiNRLYSIS OATA 9CET 

Tentatively Mmt if ied Cô Mund» 

I CA.S. 

1.. 
2.. 

A._ 

6. _ 
7. _ 

6-_ 

I U. 
I 12.. 
I 13.. 
I 1*.. 
I 15.. 
I 16.. 
I 17.. 
I 18.. 
I 19._ 
I 20.. 
I 2l._ 
I 22. _ 
I 23._ 
I 2«._ 
I 25._ 
I 26._ 
I 27._ 
I 28._ 
I 29._ 
I 30." 

Cô Mund HBI 

Unknown (Carbon Dioxide) 
Unknown 

% Prob 
FITjRFITi 

RT or Scan 
Nuftior 

13 
150 

Estiuted 
Concentrttion 

.(uq/1 or uB/kB) 
3 3 0 B ^ 

31 

/ ='51 



HOUMACHER. McLENDON and MURRELL, P C • CONSULTING ENGINEERS, ENVIRONMENTAL SCIENTISTS and PLANNERS 

575 BROAD HOLLOW ROAD, MELVILLE. N,Y 11747 • 516-694-3040 

Lab Name: H2M Labs Sanple Lab No. 660547 - S-3 

Concentration: Low 

Date Extxactfid: 9/24/86 
Date Analyzed: 10/6/86 

0 S • 
Number 
65-75-9 
108-95-2 
62-53-3 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
95-50-1 

Dil . Factor: 1:2 
Soni-Volatile Ccnpounds 

CA.S. 
ugAg Number 

N-Nitrosodimethylamine 20000U 83-32-9 
Phenol 20000U 51-28-5 
Aniline 20000U 100-02-7 
bis(2-Chloroethyl)Ether 20000U 121-14-2 
2-ChlorpE4ienol 20000U 606-20-2 
1.3- DicllLorobenzene 20000U 84-66-2 
1.4- Dichlorobenzene 20000U 
1,2-Dichlorobenzene 20000U 86-73-7 

39638329 bis(2-chloroisopropyl)ether20000U 534-52-1 
621-64-7 N-Nitroso-Di-n-Propylamine20000U 86-30-6 
67-72-1 Hexachloroethane 20000U 101-55-3 
98-95-3 Nitrobenzene 20000U 118-74-1 
78-59-1 Isophorone 20000U 87-86-5 
88-75-5 2-Nitrc^*ienol 20000U 85-01-8 
105-67-9 2,4-Dimethylphenol ' 20000U 120-12-7 
111-91-1 bis(2-Chloroetlioxy)Methane20000U 84-74-2 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-TrichlQrobenzene 
91-20-3 Naphthalene * 
87- 68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-Methyl^enol 
77-47-4 Hexachlorocyclopentadiene 
88- 06-2 2,4,6-TrichloroE*ienol 
91-58-7 2-ChloronajAithalene 
131-11-3 Dimethyl Phthalate 
208-96-8 AcenajAithylene 

* Scan #615 

20000U 
20000U 
20000U 
20000U 
20000U 

AcenafAithene 
2,4-Dinitxophenol 
4-NitiroEiienol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylfiithalate 

7005-72-3 4-ChloroEATenyl-E*ienylether 
Fluorene 

4,6-Dini tro-2-Methy Iphenol 
N-Nitu:ososdiphenylamine (1) 

4-Branophenyl-Erfienylet±er 
Hexachlorobenzene 
Pentachlorofiienol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene 
Di-n-Octyl Phthalate 
Benzo (b) Fluoranthene 
Benzo{k)Fluoranthene 
Benzo( a) Pyrene 
Indeno{1,2,3-cd)Pyrene 
Dibenzo(a,h)Anthracene 
Benzo(g,h,i)Perylene 

20000U 206-44-0 
20000U 92-87-5 
620J 129-00-0 

20000U 85-68-7 
20000U 91-94-1 

56-55-3 
117-81-7 
218-01-9 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Scai 
ugAg Nc 
760J 88( 

20000U 
20000U 
20000U 
20000U 
20000U 
20000U 
20000U 
20000U 
20000U 
20000U 
20000U 
20000U 
1 SOOOJ no 
2900J no 
20000U 
40000 128 
60000U 
25000 13t 
20000U 
20000U 
12000J 149 
3400J 152 
14000J 150 
20000U 
12000J 164 
12000J 164 
12200J 168 
9600J 184 
20000U 
12000J 189 

(1) Cannot be separated fron diphenylamine 

Date Reported: 10/16/86 

J.C. McLendon, P.E. 
Laboratory Director 

MaMlla, Naw Vofk • Fanmngdala, Naw Ywk * Rivattiaail. Naw Yoik ^53 



NJ DEP Sanpie =: s -3 

ORGANICS ANRLYSIS OAIA 9€ET 
(Ptqe 4) 

Tentatively Identified Coapounda 

I CA.S. 

I 
' 1-. 
I 2.. 
I 
I 

' 

' 
I n._ 
I 
I 12._ 

I 
I 
I 16._ 
I 17. _ 
I 18._ 
I 19._ 
I 20._ 
I 21._ 
I 22._ 
I 23._ 
I 2*._ 
I 25._ 
I 26._ 
I 27._ 
I 28._ 
I 29._ 
I 30. 

Coapound Naa 

Polychlorinated Biphenvl 
Polychlorinated Biphenvl 
Polychlorinated Biiahenvl 
Polychlorinated Biphenyl 
Polvnuclear Aromatic 

' % Prob. 
1 FITlRFI"] 

RT or Scan 
Nuadar 

1 Estiuted 
1 Concent ratjga 

(ug/l or^^Aq) 
1 96 1 1342 210(JW=^ 
1 96 1 1354 16000J 
1 96 1 1384 21000J 
1 98 1 1442 ISOOOJ 
1 ~ 1 1649 1 21000J 
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HOLZMACHER, McLENDON and MURRELL. P.C « CONSULTING ENGINEERS. ENVIRONMENTAL SCIENTISTS and PLANNERS 

575 BROAD HOLLOW ROAD. MELVILLE. N,Y, 11747 • 516-694-3040 

N.J. DEP 
65 Prospect St. 
Trenton, NJ 08618 

ANALYSIS FOR PESTICIDES/PCB's 

Sanple Lab No. 660548 
Date Extracted: 9/18/86 
Date Analyzed: 10/7/86 
Type: Misc. - Tier I 
Point: S-3 
Collected By: CL 99 

CA.S. No. Coipound ugAg 

319-84-6 Alpha-BHC 100U 
319-87-7 Beta-BHC 100U 
319-86-8 Delta-BHC 100U 
58-89-9 Ganma-BHC (Lindane) 100U 
76-44-8 Heptachlor 100U 
309-00-2 Aldrin 100U 
1024-57-3 Heptachlor Epoxide 2000U 
959-98-8 Endosulfan I 400U 
68-57-1 Dieldrin 2000U 
72-55-9 4,4'-DDE 400U 
72-20-8 Endrin , 400U 
33213-65-9 Endosulfan I I 400U 
72-54-8 4,4'-DDD 400U 
1031-07-8 Endosulfan Sulfate 400U 
50-29-3 4T4'-DDT 2000U 
72-43-5 Methoxychlor SOU 
53494-70-5 Endrin Ketone 16U 
57-74-9 Chlordane 400U 
8001-35-2 Toxaphene 400U 
12674-11-2 Aroclor 1016 300U 
11104-28-2 Aroclor 1221 300U 
11141-16-5 Aroclor 1232 300U 
53469-21-9 Aroclor 1242 300U 
12672-29-6 Aroclor 1248 300U 
11097-69-1 Aroclor 1254 410000 
11096-82-5 Aroclor 1260 2000U 

Vi = Volume of extract injected (uL) 
Ws = Weight of sample extracted (g) 
Vs = Ws = 9.05 g Vt = 10 mL 
Date Reported: 10/17/86 

Vs = Volume of water extracted (mL) 
Vt = Volume of Total extract (mL) 

Vi = 5 uL 

sic. McLendon, P.E. 
Laboratory Director 

MahriUa. Naw York « Farmingdala. Naw York • Rivarnaad. Naw York 
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Lab Nane : H2n LABS 

ORGANICS ANM.YSIS DATA S)€ET 

Saaple Nuaber I 

660548 I 

NJDEP #CD910-S3 
Run2269' 

Tentatively identified Coapounds 

CA.S. 
»ijat>er 

1 L 
I 2. 
I 3., 
I •̂ 
1 5., 
I 6.. 
I 7.. 
I 8.. 
I 
I 10.. 
I 11.. 
I 12.. 
I 13.. 
I 14. 
I 15.. 
I 16.. 
I 17.. 
i 18.. 
I 19.. 
I 20.. 
I 21.. 
I 22. 
I 23.. 
I 24.. 
I 25.. 
I 26.. 
I 27.. 
I 29.. 
I 29.. 
I 30. 

Coapound Naa 

UnkncMn 
Unknown 
Unknown 
Unknown 
Lftiknown 
Unknown 

JSdeicwn 
Uhknown 
UhknCTto 
UikncMn 

F l ' 

• l ^ r Scan 
Nuaber 

C C T 
2.22 
2.74 
3.09 
348 
4 .25 

17.54 
19.11 
20.36 
21.39 
29.41 

Estiuted 
Concentration 

(ug/ L or u /̂kqj/̂  
80 

270 
220 
980 

1300 
~8r 

"32 
~m 
-7W 

/ V u ^ v 

ass 
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W A T E R R E S O U R C E S • W A T E R S U P P L Y I . T R E A T M E N T a S E W E R A G E ft T R E A T M E N T a E C O L O G I C A L ft I M P A C T S T U D I E S 
M O O E L S T U D I E S • P I L O T P L A N T S T U D I E S • W A T E R / W A S T E W A T E R L A B O R A T O R V A N O A N A L Y T I C A L S E R V I C E S 

LABORATORY 
REPORT 

LAB NO. 6^^0-'J19 

PRQJt-;r,T HQt 2C — 
CLIENTS NAME ANO AOORESS 

NEW .JERSEY D . H . P . 

65 PROSPECT ST. 

TRENTON r NEU .JERSEY 08618 

TYPE OF SAHPLE - MISCELLANEOUS 
DAl i : COIIECTED - 9 / 1 1 / 8 6 

COLLECTED BY CL 
DATE RECEIVED - 9/12/8<S 

99 

NJDHP SAHPLE >CD 910-S3 
NJDEP SAMPLE POtNf I.D. ̂ BACKGROUND 
SOIL SAMPLE 

PARAM
ETER RESULT 

PARAH
ETER RESULT 

-

AMTl-
HGNY .30.4 M 

SELEN
IUM <0.20 

ARSENIC 26.2 SILVER 11.1 
BERYL
LIUM 2.90 

THAL
LIUM <2.20 N 

CADMIUM 53.3 ZINC 1800 
CHROM

IUM 242. PHENOLS 0.07 

COPPER 1600 CYANIDE <3.50 

LEAD 1930 
TOTAL 

SOLIDS 90.0 J 

MERCURY 1 . 40 N 

NICKEL 589. 

ALL RESULTS REPORTED IN mg/kg DRY WEIGHT 

ALL RESULTS IN ( M 6 / L ) EXCEPT AS NOTED BY h (UG/L ) OR X (PERCENT) AND 
T .COLI BACT. I FECAL COLI (MPN/IOOML) 
COLOR* ODORf TURBIDITY S PH (UNITS) 
APC R FECAL STREP (COUNTS/ML) 
SPECrCOND. <UMHOS) SETT.SOLIDS(ML/L) 

DATE REPORFED; 1 0 / 8 / 86 

I 
M c L E N O O N , P.E.. L A B O R A T O R Y D I R E C T O R 

IE L I A B I U T Y O F H 2 M C O R P . S H A L L B E L I M I T E D T O T H E PRICE O F T H E S E R V I C E R E N D E R E D A N O P A I D . 



./ IK,. " 20:09: on 
DHTA: FU6434 
CALI: PUG434 92 

1 TO 140 

. lOyu LMPEL: II 0, 4.0 QUAN: A 9, 1.9 J 9 BASE: 20,. 3 
inn, M--, 

PIC 

40 S7 
T — 

60 
T fir- 4- • 

1519610. 

-A -^0'-' '--A 
-A: 

149 SCAN 
•jOf 'IE 



11 If',. 

F DATA: PUf434 »!] 

Pri'iOE: •:. 100 '̂ l irr;i ; U O.. 4.0 MMAN: A 0, 1,0 J 0 Rt- -T: II vO, 
^30 

0" 140 Tfl 1000 

40? 

0 

I 

A 
164 
..111 L 

1 ^ 

I 

fa 

i 
4̂3 

V 

'04 1 3? 
' ' » , T » ' " ' . > « . . . t \ , , t j , . ' . ' 

315 

A'AA 

I 
o'̂ O 

IS-'-
100 

" T • 
500 POO 

l i 

HM R0O 
10; 

300 1000 SCAN 
• no F 



. . , . i T - • 

.DATA: pgiil34:SJfe^.r ^ 
•09/26/86 2i?r«^j0ff; 
SAMPI.E: 6 6 0 ! ^ 6 

' S U B M I T T E D BV; NJDEP AMAI_VST: CC 

;̂ AAtlQ.WNTfiA||g< î̂ lRFg AWNT /4REF^-ARE^ * i?ESP FACT) 

v^^-i • \:-^-': '^^yyr^y- -̂  . -̂  
- t ^ H a ; NAii«Ev,;.,,;,.v„:v v;:„r 
' 1 BROMOCHRLOROMETHANF ( I N T S T D . ) 

2 1. 2-DICHLOROETHAN!:- D4 (SURR, B I D ) 
3 CHLOROMETHANE 
4 BROMOMETHANE 
5 VINYL CHLORIDE 
6 CHLOROETHANE 
7 METHYLENE CHLORIDE (L> 
8 ACETONE 
9 CARBON DISULPHIDE 

10 1. 1-DICHLOROETHENE ( ) 
11 X,1-DICHLOROETHANE(E/ 
12. "i'RAN'E -1, 2-DICHLOROET HEIviE (D> 
15 CHLOPIOFORM 
14 ,̂ 2-DICHLOROETHANE' 
15 TRICHLOROFLUOROKETHAN'.̂ : 
16 DICHL.OROFLUOROMETr̂ ;.!.;-
1 7 ACROLEIIvl 
1 8 A C R Y L O N I T R I L E 
1 9 .t, . ' i - E i r L U O R O B E N Z E N r ' i r v T STD) 
2 0 2-E:UTAN0NE (MEK) 
2 1 1 , 1 , i -TRICHLOROETH.- . ' : : : I ) 
2 2 CARBCrj TETRA CHLOR.TDE 
2 3 EROMODICHi.OROI'iET h f y i L ) 
2 4 1 , S-DICHLOROPRC- ANiE •; X ; 
2 5 T R A N G - 1 , 3-DICHLC'r ;0 ' ' ' ^0PEi . ;E ( AA ? 
2 6 TRI-^HLOROETHENE^K) 
2 7 DIi;:b:0!iOCHL0R0MET HANE i 0 ) 
28 1,1. ?-TRICHLOROETA!vE ( r.; 
2 9 BENZENE(BEN) 
3 0 C l S - 1 , 3 - D I C H L 0 R 0 P R 0 F £ N E ( Z , > 
3 1 P - C H L O R O E T H V L V l K - L r T H E R : N N ) 
3 2 E'-iONOr ORru F > 
33 ' -l^0^,•••••t;r;(..f2E^,:L:•-:" ' - 7 • r' 
3 4 :. -i-lL:r,!.iONE ( r iB - ) 
35 -•W;i:>:VL--2-FEUTA!ISJ hi ) 
36 T T ; . - OROETHENE 
3 7 r lHA : , ;E . 1 , 1 , 2, 2 - T r ; : 0R0--
3 5 '1 OLbEivE ! TOL > 
3 9 CHL GF.OBENZENE t O • 
4 0 ETHVLFiENZENrT < EF' > 
4 j . -- i--Ce 

42 • 

4/1 ]•-[..-• f.,...r.-r 
HC .' r AKK, >• v ... 7; Ni 

No !«-.• - f r " :; - McTH A R E A (^ ,OMT • AMou'-.tT *' 



!5 
¥ 

4 

•••• 5-
6 NOT TOjJm i l , - f' 

t: 7 e^y.-ALti:^ • y vr •̂  -.. •%< ,33 1 0. 
j e 43 139 6 57 1 0. 
!• 
1̂  9 NOT FOUND 

!• 
f{ 

l e 96 188 9 £/; 1 c 
11 NOT FOUND 

r 12 NOT FOUND 

14 NOT FOUND' 
15 NOT FOUND 

t' 16 85 32 2. 3 t 1 0. 
17 NOT FOUND 
I S NOT FOUND 
19 114 491 24 A- 1, 
20 43 287 14. ^ C i . 
21 97 317 15 .1 ̂* ('. 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 
26 130 407 20 2 1 ,1- 0 
27 NOT POUND 
28 MOT SROUND 
29 7F 4 32 o •. , 

',, • 
30 NOT FOUl-JD 
31 NOT FOUND 

NOT FOUND 
33 117 620 31: 00 J.. 
34 43 511 25: 33 0. 
35 43 549 27 ?7 33 
36 NOT FOUND 
37 NOT FOUND 
38 92 594 29- 42 r!-r 0. 
39 NOT FOUND 
40 NOT FOUND 
41 NOT FOUND 
42 NOT FOUND 
43 106 796 39: 48 X. 
44 NOT FOUND 
45 NOT FOUND 
46 NOT FOUND 
47 100 ?90 29 30 0, 
48 95 74 3 37: 09 -TT J. 

1 0. 702'̂ >vV̂ 8B:ar̂ :̂ :!̂ v7297 

-•.•:A^ii ̂ - ^0S^ i r i -.-T --"--..Z. -

371J!J|I70 •NC'-' " :60: 95 

0 829 A BB 

'.:• B53 A BE: 

000 A BB 

9S = A BV 

A BB 

i , 28-̂  A BB 

> 287823, 
• 13119, 
50609 

3047, 

240303. 
881. 

2899 

?.=;3,-= 

. 42. 440 NC 

56. 704 NG 

340, 

I 7 i 9 i e . 
216741, 

456. 821 NG 

250. 000 NG 
49. 128 NG 

100. 591 NG 

5. B17 NG 

0. 101 NC 

250. 000 NG 
137. 748 NG 
66. 413 NG 

645 NG 

156. 508 NG 

277. 103 NG 
22 0. 597 NG 

-0. 70 

0. 93 

7 5' 

4. x: 
0. Bl 
1. 6̂-

,̂ 1,: 
2, 2r. 
1, •,' '• 
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111 

DATA: PUf.434 «l 
CALI: PUS4X4 tt2 

ZCwHS 1 TO innfi 
' • 20:03; • 

I y^^i---^ 

KMi.i ; . MOyO LAPEL: H O., <}.o QUAH: A 0. 1.0 J o pA'-E: U 20. 
I l l 

T 
/Oi l 

•.•:vy 

r 

400 
••O-.O" 

•131 

"_i 
bOG 

"u - ' , " " 

743 

A 
800 

I :• • 

.yyi<:^] 

.••:;'.!,.:,.-,v; 

— [ y y i 

TTV 



• i ; ̂  SFECrPUM 
;' • "! OK 20:03:0!'̂  5:33 

C0HU3.: '<Mv»A_.._ 
EHH'̂ 'tlvPn <:i !5B ?!l OT) 

DATA: PUC434 #111 
f: :! I : PU':'434 |!2 

BASE M/Z: • 49/' 49 
PIC: 1441790./ 152l660.Nv 

1 Of!. n 

?u.o • 

L.I.. 

L„.__L 

-I 1 r - I — r ^ ' i T — r T 1 1 1 \ 1 r 

J I 1. L _ J I L 

T 1 1 1 r T r-

AA-'--

• • .. -viii, •••'it: 

i mm 
-••Y'r : V 
• t f • 1 

150 

• I • 

580603; A 
i- -• 



•••-1 , ;• '. 20:03'00 '• 5:33 
SAMPLF: bGO??^ ̂  
CONDS-: ^ ' ' f ^ ^ r 
PIlHOIirLO (? 15B 2M 0T> 

DATA; PU6434 « 111 
m A : F-nG434 » 2 

BASE M/Z: 49 
RIC: 1^41790. 

Am 

s 

t OO'..! 

EAMPLE 

-I 1 1 1 r-

C.H2.CL2 

11 liT 
P PK 43 
PMMK 1 
l» 7 
t'lIP '̂ 70 

j—1—\-\—I—•—•—r—*—'—^ 
METHVLENE CHLORIDE (C> 

-1 1 r- - ^ — 1 « 1 1 1 • '< 

ym 

.J-J- -1 r—T r- -T 1 1 1 ' • ' -r—> T -T 1 r — 1 1 - I H -r-4-

SAMPLE Minus LIBRARY 
-A-'Ai' !J 

-y.- ̂ yi- U:-
1 1 t u i j 

•..•y-:yr\ :%• i 

— ^ — , — I - " T — 

i7i'i 

- 1 — ' — r 
I • -1 1 1 1 

70 75 . 80 

"'A y..0mmm' 
••y-^..y<y:yv'^^:W 



DUAL MASS SPECTRUM 
03 2C OG "OiOrtOn -1- 9:2-t 
- AMi"'!. E: ':'"y';>C 
rOMDS. ; ^ ' " h ^ 

FIIHAIJCEO .: 

DATA: PLI6434 #18S 
COLT: PU5434 #2 

BASE i:>''v 44 wA-
RlCil 115171A 51455. 

"̂B 2H 0T ' 

50.0 

M/H 
-T—j—r- r I I I I I I I I 

rX-'-
100 

> i > I I I I I • i I I I I I I I I I I I I I 
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QUANT REPORT 

Operator ID: STEUE 
Output F i l o : '^P2507::OP 
Data F i l e : >P25 07::03 
Name: 2UL 660547 BNA 
Misc: CD 910-S3 

Quant Rev: 4 Quant Time: 
._Ln-iected a t : 

Di l u t ion Factor: 

861007 01:'25 
.861007 00:40 

1. 00 

BTL^^97 

ID F i l e : !IDXPP::SC 
T i t l e : PRIORITY POLLUTANTS 
Last C a l i b r a t i o n : 861006 19:44 

Compound R. T. Scan# Area Conc Un i t s q 

1) •1,4-DICHL0R0BENZENE-d4 11. 77 425 56278 40. 00 NG 91 
3) 2-Fluorophenol (SS) 8. 52 266 16868 10. 71 NG 83 
7) Phenol-d6 (SS) 11. 14 394 13949 8. 00 NG 71 

15) •NAPHTHALENE-dS 15. 62 613 178929 40. 00 NG 50 
16) Nitrobenzene-d5 (SS) 13. 49 509 1020 . 62 NG 82 
24) Naphtha lene 15. 66 615 1727 . 31 NG 41 
27) •ACENAPHTHENE-dlO 21. 12 882 66354 40. 00 NG 94 
31) 2-Fluorobiphenyl (SS) 19. 13 785 5541 2. 08 NG 94 
34) Acenaphthene 21. 20 886 988 . 38 NG 90 
42) 2.4,6-Tribromopheno1 (SS) 23. 55 1001 4504 7. 59 NG 80 
43) •PHENANTHRENE-d10 25. 57 1100 91792 40. 00 NG 53 
50) Phenanthrene 25. 64 1103 20882 7. 46 NG 49 
51) Anthracene 25. 76 1109 4130 1. 46 NG 49 
53) F luoranthene 29. 26 1280 30702 19. 78' 'NG 58 
54) •CHRYSENE-dl2 33. 70 1497 66052 40. 00 NG 46 
55) Terphenyl-dl4 (SS) 30. 59 1345 2895 2. 74 NG 41 
57) Pyrene 29. 91 1312 27863 12. 41 NG 36 
60) Benzo(a)Anthracene 33. 64 1494 12775 6. 18 NG 76 
61) b i s ( 2 - E t h y I h e x y I ) P h t h a l a t e 34. 27 1525 2977 1. 68 NG 87 
62) Chrvsene 33. 76 1500 14723 6. 99 NG 98 
63) •PERYLENE-dl2 37. 78 1696 76342 40. 00 NG 77 
65) Benzo(b)Fluoranthene 36. 77 1647 16724 5. 93 NG 94 
66) Benzo(k)Fluoranthene 36. 81 1649 15518M 5. 89 NG 95 
67) Benzo(a)Pyrene 37. 61 1688 14765 6. 06 NG 90 
68) Indeno(1.2.3-cd)Pyrene 40. 89 1848 13917 4. 77 NG 84 
70) Benzo(a,h.i)Pervlene 41. 75 189 0 14003 5. 87 NG 65 

• Comoound is ISTD 
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D a t a F i l e : > P 2 5 0 7 : : 0 3 
Name: 2UL 66 0 5 4 7 BNA 
n i s c : CD 9 1 0 - S 3 BTL#97 

Id F i l e : !IDXPP::SC 
T i t l e : PR I OR ITY POLLUTANTS 
Last C a l i b r a t i o n : 861006 19:44 

Operator ID: STEUE 
Quant Time: 861007 01:25 
I n i e c t e d a t : 861007 00:40 

TIC paae 1 of 2 
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Data F i l e : >P2507 : :D3 
Name: 2UL 66 0547 BNA 
f l i s c : CD 910 -S3 BTL4*97 

Id F i l e : !IDXPP::SC 
T i t l e : PRIORITY POLLUTANTS 
Last C a l i b r a t i o n : 861006 19: 44 

Operator ID: STEUE 
Quant Time: 861007 01:25 
Iniected at: 861007 00:40 

TIC paoe 2 of 2 
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MS data f i l e header from : >P2507 

Operator: STEUE ns Sample: 2UL 66 0547 BNA 
Misc J CD 910-S3 
Sys. *: i MS model: 96 SU/HU rev.: CA ALS # : 0 

Method f i l e : EXTRII Tuning f i l e : MT9301 No. of extra records 
Source temp.: 200 AnaIvzer temp.: 220 Transfer l i n e temp. 

10/07/86 0; 
BTL«97— 

1 
280 

40 

Chromatograph ic temperatures : 30. 300. 0. 0 0. 
Chromatographic t imes . min : 4. 0 5.0 0.0 0. 0 0.0 
Chromatographic rate . deg/min: 8.0 0.0 0.0 0. 0 0.0 

>P2507 2UL 66 0547 BNA CD 910-S3 
35 .01 500, 0 CLP AOC TIC 

Peak R.T. f i r s t max last peak raw corr, corr. S of 
» min. scan scan scan he ight area area a max. tota 1 

— 

• 
_ — 

1 15.597 609 612 619 119666 543703 543703 100.00 26.56 
2 21. 198 878 886 889 35354 239797 239797 44. 10 11.71 
3 25.554 1096 1099 1114 61455 527853 525952 96.74 25.70 
4 30.526 1340 1342 1350 6884 66062 46813 8.61 2.28 
5 30.771 1352 1354 1356 14519 43042 33700 6.20 1.64 

6 31.386 1379 1384 1387 11633 66068 43732 8. 04 2.13 
7 32.573 1439 1442 1446 10938 57867 32940 6. 06 1.61 
8 33.679 1489 1496 1515 15446 273197 171795 31.60 8.39 
9 36.814 1643 1649 1654 12495 169788 84893 15.61 4.14 
10 37.716 1683 1693 1706 24554 573076 323156 59.44 15.79 

Sum of corrected a reas: 2046481. 
4:28 PM TUE.. OCT. 1986 
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Data F i l e : >P2507::03 
Name: 2UL 660547 "BNA 
Misc: CD 910-S3 
Quant Time: 861007 01:25 
Iniected at: 861007 00:40 

BTL*97 

Compound No: 24 
Compound Name: Naphthalene 
Scan Number: 615 
Retention Time: 15.66 min. 
Area: 1727 
Concentration: .31 NG 
q-value: 41 
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Data F i l e : >P2507::D3 
Name: 2UL 66 0547 BNA 
Misc: CD 910-S3 
Quant Time: 861007 01:25 
Iniected at: 861007 00:40 

BTL^^97 

Compound No: 34 
Compound Name: Acenaphthene 
Scan Number: 886 
Retention Time: 21.20 min. 
Area: 988 
Concentration: .38 NG 
a-value: 90 
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BTL*97 

Compound No: 50 
Compound Name: Phenanthrene 
Scan Number: 1103 
Retention Time: 25.64 min. 
Area: 20882 
Concentration: 7.46 NG 
a-value: 49 
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Data F i l e : >P2507::03 
Name: 2UL 66 0547 "BNA 
Misc: CD 910-S3 
Quant Time: 861007 01:25 
Iniected a t : 861007 00:40 

BTL*97 

Compound No: 51 
Compound Name: Anthracene 
Scan Number: 1109 
Retention Time: 25.76 min, 
Area: 4130 
Concentration*: 1.46 NG 
q-va lue: 49 
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Data F i l e : >P2507::03 
Name: 2UL 660547 BNA 
Misc: CD 910-S3 
Quant Time: 861007 01:25 
Iniected at: 861007 00:40 

BTL1^97 

Compound No: 53 
Compound Name: Fluoranthene 
Scan Number: 1280 
Retention Time: 29.26 min. 
Area: 30702 
Concentration: 19.78 NG 
q-value: 58 
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Data F i l e : >P2507::03 
Name: 2UL 66 0547 BNA 
Misc: CD 910-S3 
Quant Time: 861007 01:25 
Iniected at: 861007 00:40 

BTL*97 

Compound No: 57 
Compound Name: Pyrene 
Scan Number: 1312 
Retention Time: 29.91 min. 
Area: 27863 
Concentration: 12.41 NG 
a-value: 36 
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Name: 2UL 66 0547 BNA 
Misc: CD 910-S3 
Quant Time: 861007 01:25 
Iniected at: 861007 00:40 

BTL*97 

Compound No: 60 
Compound Name: Benzo(a)Anthracene 
Scan Number: 1494 
Retention Time: 33.64 min. 
Area: 12775 
Concentration: 6.18 NG 
q - v a l u e : 76 
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Compound No: 62 
Compound Name: Chrysene 
Scan Number: 1500 
Retention Times 33.76 min. 
Area: 14723 
Concentration: 6.99 NG 
q-value: 98 
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Compound No: 68 
Compound Name: Indeno(1,2 ,3-cd)Pyrene 
Scan Number: 1848 
Retention Time: 40.89 min. 
Area: 13917 
Concentration: 4.77 NG 
q-value: 84 
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80 120 168 

184 219 

{ Ay 

254 
I II 

288 248 280 328 
C j l - > 2 I C I ! B I j l ' - H ' n h » n y I , , 4 , 4 ' .<;-n*n t,ar h I n r n -
Rnk Oh <»555 FL'T 

' 10008-1 
\ 
1 128 184 218 219 

0-"-

ll 

11 
IH 

n^<4^ min . 
1-188 

1,1 
ili 
llt,U 

88 

TTT 
128 
rr 

168 288 248 288 328 

" FLT" 

- r t rt -
f W 

1 \ I 

127 

J L 

184 
/ 

228 II 
II 

JIL 
292 

* c a^^^wC41 
0 ŷ sss s! i n . 

1-180 
\ 
\ 
i 

88 128 168 288 248 280 320 

1. 1 , 1 ' - B i p h e n y l 
2 . 1 , 1 ' - B i o h e n y 1 
3 . 1 . 1 ' - B i p h e n y l 
4. 1 , 1 ' - B i p h e n y l 
5 . 1 , 1 ' - B i o h e n v l 

pentach loro-
2,3',4,4',5-pentachloro-
pentach loro-
2,3,3' ,4',6-pentachloro-
2.3,3' ,4,4'-pentachloro-

324 C12H5C15 
324 C12H5C15 
324 C12H5C15 
324 C12H5C15 
324 C12H5C15 

Samole f i l e : >P2507 Spectrum #: 1384 
Search speed: 1 T i l t i n o option: N No of ion ranoes searched: 45 

Prob. CAS # CON * ROOT k OK #FLG TILT S CON C I R IU 

1. 96» 25429292 66965 "BIGDB 144 40 3 0 100 6 66 96 
2 . 96» 31508006 66954 "BIGDB 135 47 3 0 100 3 72 94 
3 . 94» 25429292 66841 "BIGDB 127 64 3 0 100 0 72 92 
4. 89» 38380039 66844 "BIGDB 124 78 3 0 77 6 62 89 
5 . 89« 32598144 66842 "BIGDB 101 95 3 0 100 3 66 66 



2UL 660547 BNP t i 4l0-S2 
. - SUB PDD-DVC 

r n » •)P-?c.fi7 
Bok Ob 843 

iA ! 
T-

40 

110 
11 

444V.I 

145 
133/ 

128 

182 202 I 254 
/ 

ri l e >BICrB 1 .1'-Biorienvl , 2,2 
Bpk Pb 9999 
looee-l 

1 
] 
J 
e-* 

'• r • • • T' • • I I •' • I 
160 288 248 288 

3 ,4 ,5,5' -hexac ril oro-
FLT 

298 

iL 

^ C M n 1 4 4 ? 

3 2 . a i n . 
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328 1 
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298 

i09 
\ 

145 
/ 

218 

il Mil 

0 

/ 

9«62 
• in. 
100 

40 160 80 120 
F n c >BI^BS l ; l ' - ' ^ ^ n h # n y l , h^yjirhlnrA. 
Rpik Oh'^q?? FLT 

lOoee-l 
\ . . . 145 
1 ' 
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o-l I t 
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n JWIT^ i l l n • 

"'̂  k 8 8 

il 
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I 
li 

ll 
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f . - i . s n T r t « . » 1 1 ' — H , r t h » r t n l V ' d 4 ' K ' —K«w a/- h i rt r r t — 

« r t i . O h <»<»«Q r L T 

100n«M 290 

rt . . — ^ rt -» rt -> 

Cl s w V m I rt _ 

189 
145 
/ 
I 

I ^ w w 
/ 
i 

/ 
l i i . 

48 88 128 168 288 248 288 328 

^ 1-100 
I 

368 

1. 1,1'-Biphenyl, 2,2',3,4,5,5'-hexachloro-
2. 1,1'-Biphenyl , hexachloro-
3. 1.1'-Biphenyl , 2 ,2 ' ,4,4' , 5 ,5'-hexach1oro-
4. 1,1'-BiohenyI, 2,2',3,3',5,6'-hexachloro-
5. 1,1'-Biphenvl , 2,2' ,3 ,3 ' ,4 ,4*-hexachloro-

358 C12H4C16 
358 C12H4C16 
358 C12H4C16 
358 C12H4C16 
358 C12H4C16 

SamoIe f i le : >P2507 Spectrum #: 1442 
aea rch speed : 1 Ti11 ing op t 1 on: N No. of ion ranqes searched: 43 

Prob. CAS » CON * ROOT K DK *FLG TILT s CON C I R IU 

1. 98* 52712046 69662 "BIGOB 111 92 0 0 100 20 60 99 
2. 96« 26601649 69794 "BIGOB 148 71 3 . 0 100 8 68 96 
3. 95* 35065271 69793 "BIGOB 135 75 3 0 lOU 8 68 94 
4. 94* 52744135 69676 "'BIGOB 133 95 3 0 89 12 64 94 
5. 89» 38380073 69788 "BIGDB 112 93 0 0 82 46 4U 99 



.=.ECCN£7HUCT SCREEM DUMP 
D a t i A c q u i s i t i o n 

Time : 1 5 : 06 : 55 Date-.MON 13 OCT 3 6 

Time : 1 9 : <J6 1 5 DateiTUE 07 OCT 66 
Me thod •- AROl 2 5 4C 

FILE: PEST2269 SCALE: 28 RANGE (MIN.): 8.83 TO 38.88 

38382 

Vi 
h 
Z 
3 
O 
O 

5267 

18 15 28 
MIMUTES 

25 38 

a ̂ 5 



I 
I 
i 
1 
i 
1 
I 
f 
I 
i 
1 
I 
I 
1 
1 
I 
I 
I 
t 

C h s n n e I « RE INT T!me:15-04:53 D.J t e MON ; OCT S 6 

S imp Ie name 
D a t i f i l e PEST::6 9 

Method name AR01 25 4C 

A u t h o r . ,.,, LAL 
I r.s t r umen t , . T r a c e r 550 - ECD 
CcIumn 1 5 % S F - 2 2 S 0 M , 9 5 % SP-2 40 1 on 100/120 
:N;O t es R e i n t e g r a t i o n o f A r o c l o r s 

Run t 1 me 20,00 m i n . D e l a y time,,,0,OC m i n . 
Acq. t ime 19:46 :15 Acq. d a t e , , , TUE 0 7 OCT 8 6 

S t i r t FV ,20 00 sec E n d F V 150 0 0 sec 

A c t u a l PU , 140 , 0 
S l o p e s e n s . . ,0 75 u v / s e c 

Area, r e j e c t ,500 
t peaks f o u n d . 2 4 
v.: I I n j . . , 5 0 u I Samp 1e amo un t 1 0 0 0 

Conv f a c t o r , . ,1,000 

I
I
 

I
I
 

I
I
 

I
I
 

I
I
 

1
 

II
 

1
 

I
I
 

I
I
 

I
I
 

I
I
 

11
 

1
 

I
I
 

II
 

I
I
 

1
 

I
I
 

1
 

I
I
 

1
 

I
I
 

1
 

II
 

1
 

II
 

II
 

METHOD NOT CALIBRATED! 

========== ========== = = = 

=============== 
AREA PERCENT REPORT 

========== ========== = = = 

==============: = = =: = = r = = r : : = = = = = = = = r = = = = = = = r = = = = = = ========== ========== = = = 
? = a k R T . r in I n ; R/3 Peak name A r e a *•': Area Peak H t , BL 

• 0,551 17 7 4 2 29«0836 7 1 9 EE 
2 1 0 7 2 0 042 7074 114 8 BV 

3 1.251 0 0 10 16 2 6 320 VV 

T 1 3 90 0 068 114 90 9 03 VB 
Kl K̂ H . 0,216 . 3 6 4 2 2 3 3 76 BV 

8 
9 

1 0 

1 1 
1 2 
1 3 

4 3 6 J - l-i: 

"40 (JtyK^y^ 

090 
273 
4 7 8 

801 
251 
008 
338 
4 15 

^-'r.h 

7 0 7 

7: c 
585 
76 0 
6 3 2 

7 1 5 
89 3 
17? 
65 7 
2''0 

4 9 3 3 1 
119755 

-••;. 9 9 6 5 3 
1 2 3 C 6 2 

I 4 4 3 7 7 1 

43 4 3 
116 8 0 
10 4 3 1 
13 3 0? 
4 4 16 2 

6r4 5 3T7CC V'.-'3ie6-
Q>36 73 3 0 

2 79 3 1 5 
7634875 

16 6 3 7 
4 6 ,S 4 : 

VV 
V 

VV 
VV 
',.'V 

VV 
VV 
VV 
VV 
VB 

1 6- 15 ,064 1 5 694 26456 16 3 18 2 5 BB 

1 7 1 7 541 C 2 ,3 7 3 99 3 3 1175 BB 

1 8 19 , 106 1 , 875 >v': 1 6 M 3 68 6 5 BV 

19 20 364 0 085 --\:\ 143 63 5 48 VB 

20 21 3-9 1 1 006 -:,-<1 6 95 4 7 37 47 BV 

2 1 ? 1 8 58 1 , 458 2457 18 449 2 VB 



ri . i 1 2 : 0 3 2 4 8 1 ? 0 9 B B 

ICC.OOG 1 6 3 5 7 5 6 8 

All 
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D a t a c q u ; f : 

_T iTne : r • 

T 1 i t cl . I C . 1 ! 

Me t AO i , r n . 

t P T H U O • 

FILE: i:PEST2311 SCALE: 28 RAHGE (fllN. ): 8.83 TO 38.08 

58659 

Z 
3 
O 
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7864 
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MINUTES 

28 25 38 



Channel s* Time : G : 1 : 5 5 Date:THU 0 9 OCT Sc 
Run »1 of 100 

Samp Ie name 
Data f i l e DAT2 5 9 : PEST: 3.1 1 _ 
Me thod name PEST2 

Author LAL 
I n s t r umen t ECD 
C 0 1 umn G • 
Notes Primary Column Runs 

Run time 30.00 mm. Delay t i m e . ..0.00 min. 
Acq, time 20:1 1.24 Acq. d a t e . ...THU 09 OCT 36 
S t a r t PV 20.00 sec. End PV 1 50.00 sec. 

A c t u a l PV. ... 140 .0 
Slope sens 0 . 7S uv/sec. 

A r e a r e 3 e c t . . , , 5 0 0 
i p e a k s found..27 
Vol I n j 5.0 u l Sample amo un t . , 1 . 0 0 0 
Conv, f a c t o r . . , 1 . 0 0 0 

= = = = = = = = = S S S ======= = = = = =========== ======= ========= =========== = = = 

= = = = = = = = = = = = = = = = = 

METHOD NOT CALIBRATED 

======= ========= =========== = = = 

= = = = = = = = = = = = = = = = = ======= 
,AREA PERCENT REPORT 

========= =========== = = = 

eafc R . T . (n i n ) R/S Peak name A r e a % Area Peak Ht . BL 

0 , 1 10 - 0 , 009 39 99 2 7.7 BB 
2 1 , 1 33 30 ,822 13 6 5 8 2 9 3 8 7 19 2 1 BE 

3 1 , 974 0 ,13 6 6 00 9 4 2 2 6 5 EV 
2 , 3 15 0 ,105 464 6 6 2 6 6 1 EV 

c 
- -460 0 ,119 52929 2 3 25 EV 

6 996 0 ,099 439 99 2334 EV 
7 3 , 427 0 .523 23 169 1 1 5 2 0 7 VV 

S -> 666 0 .500 221442 1 65 3 2 VV 

9 3 , 96 2 0 8 1 9 3 6 3 0 5 6 23 0 5 6 VV 

1 C 4 . 454 2 .620 116 110 9 6 13 12 VV 

1 1 4 , 7 6 3 0 ,76 0 336893 25.1 75 VV 

1 z C 
J . 234 2 .39 1 10 5 9 3 17 45 196 VV 

. w 
e 756 1 ,896 84000 1 3 8 4 5 1 VV 

1 4 6 , 058 1 ,438 637048 303 60 VV 

15 7 , 054 5 . 824 2580865 86 460 VV 

1 6 8 , 038 6 , 855 3037737 77063 VV 

1 7 9 . 1 8 5 3 ,68 4 16325 46 6087 1 VV 

1 8 9 , 6 1 2 6 , 797 3012084 84009 VV 

19 1 1 , 125 8 , 268 3 6 6 4 0 2 0 8 19 7 8 VV 

20 1 2.. 7 1 4 7 , 250 3212304 7 4 1 7 1 . VV 

21 13 , 726 0 . 942 417597 1S364 VV 

22 14-. 686 7 .391 33638 39 5952 1 VV 

ail 



1 6 79 3 
19,576 
22,049 

3 , 0 1 5 
2 . 5 5 9 
1 ,558 

1 3 35 988 
1 1 3 3 9 4 6 

6 9 0 3 6 4 

18 9 8 2 VV 
126 36 VV-

9 0 48 VV 

2 5 4 3 5 
2 3 3 87 

TOTALS 

3 . 0 8 7 
0 . 3 3 3 

1 0 0 . 0 0 0 

1 3 6 7 8 2 2 
1 4 7 4 8 4 

443 13 433 

16 2 14 
13 99 

VE 
EB 

3oo 



I I I . 2. Reporting Package 
NJ DEP I .D. # SW-1 



HOLZMACHEa McLENOON and MURREU, P.C » CONSULTING ENGINEERS. ENVIRONMENTAL SCIENTISTS and PLANNERS 

575 BROAO HOLLOW ROAD. MELVILLE N.Y. 11747 • 516-694-3040 

N.J. EEP 
65 Prospect St. , 
TrentCHi, NJ 08618 

Lab No. 660550 
Type: Misc. - Tier I 
Point: SW-1 
Date CoUected: 9/11/86 
Date Received; 9/12/86 
CoUected By: CL 99 

PRICRTIY PQLUTEANIS ANALYSIS - PURGEABLE ORGANICS 

Scan No. Cas Nuitber 

74-87-3 
74- 83-9 
75- 01-4 
75-00-3 
75-09-2 
75-69-4 
75-35-4 
75-34-3 
156-60-5 
67-66-3 
107-06-2 

330 71-55-6 
56-23-5 
75-27-4 
79-34-5 
70- 87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71- 43-2 
10061-01-5 
110-75-8 
75-25-2 
127-10-4 
106-88-3 
106-90-7 
100-41-4 
541-73-1 
95-50-1 
106-46-1 

Ccnnpound ug/l, 

Chloraiethane IOU 
Brancnethane IOU 
Vinyl chloride IOU 
Chloroethane IOU 
Metl̂ lCTe chloride IOU 
Trichlorof luoronethane 10U 
1,1-dichloroethene 10U 
1.1- dichloroethane 10U 
Cis/Trans-1,2-dichloroethene lOU 
Chlarofom lOU 
1, 2H3idiLoroethane 10U 
1,1 / l -Trichloroethane 4JB 
Carbon tetradiloride 10U 
Branodichloranethane 10U 
1,1,2,2-Tetrachloroethane IOU 
1.2- dichloropropane 10U 
Trans-1,3-dichloropropene 10U 
ndchlaroethene IOU 
Dibconochlaraaethane lOU 
1,1,2-trichlcax)ethane IOU 
Benzene lOU 
d s - l , 3-Dichloropropene 1 OU 

: 2-chloroet]:^lvinyl ether lOU 
'Bronofom '---y ''" IOU 
Tetrachloroethene lOU 
Toluene IOU 
Chiorobenzene IOU 
Etl^lbenzene IOU 
1, 2^ichlorobenzene 10U 
1.3- Dichlorobenzene IOU 
1.4- Dichlorobenzene lOU 

Date Reported: 10/15/86 

Director 

mm, M— Yom « rtmAntmt, M— YC* » naUtnt, mm latu 



NJ DEP Sanple #: SW-1 

QREmiCS (MLVSIS MM 9CET 
(ftgt 41 

Tentatively Ueatifiad Coapaunda 

i CA.S. 
I 
I 
I 

7., 
J . . 
4._ 

6. _ 
7. _ 
8. _ 
9-_ 

I 
I 
I 12.̂  
I 13., 
I U._ 
I 
I U-_ 
I 17._ 
I W._ 
I W-_ 
I 2l-_ 
I 21._ 
I 22._ 
I 2J._ 
I 2«._ 
I 25._ 
I 26._ 
I 27._ 
I 28._ 
I 2»._ 
I 3e-_ 

Coapound Naae 

Unkncwn (Carixai Dioocide) 

% Prob. 
FirlRETa 

RT or Scao I 
Nuabar 

13 

Ettiaiatallv^ I 

.Xiig^ or u ^ f ) I 
130B 1 

_ l 

_l 
_l 
_l 
_l 
J 
_l 
_l 
J 
J 
J 
.1 
I 

:-af,:v.?'i!idi,Vi«'.».i 



HOUMACHER. McLENOON and MURRELL. P.C • CONSULTING ENGINEERS. ENVIRONMENTAL SCIENTISTS and PLANNERS 

575 BROAO HOUOW ROAO. MELVIU& N.Y. 11747 • 516-694-3040 

Lab Nane: H2M Labs 
Conc^itraticn: Low 

SenfxLe Lab No. 660551 - SW-1 

Date Extracted: 9/15/86 
Date Analyzed: 9/22/86 cooc Factor: 1000:1 

Send-Volatile Cconpounds 

NuDober 
65-75-9 
108-95-2 
62-53-3 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
95-50-1 

ug/l Nunber 
IOU 83-32-9 

51-28-5 
100-02-7 
121-14-2 
606-20-2 
84-66-2 
7005-72-3 
86-73-7 

IOU 
IOU 
IOU 
IOU 
lOU 
IOU 
IOU 

N-Nitrosodimethylamine 
iiiexibL 
Aniline 
bis(2-Chlaroethyl)Ether 
2-ChlQraphenol 
1.3- Dicfalorobenzene 
1.4- Dicfalorobenzene 
1,2-Dichlarobenzene 

39638329 bis (2-chloroisopropyl) ether lOU 534-52-1 
621-64-7 N-Nitroso-J)i-n-PropylaniinelOU 86-30-6 
67-72-1 Hexachloroethane IOJ 101-55-3 
98-95-3 Nitrcbenzene IOU 118-74-1 
78-59-1 Isophorone 100 87-86-5 
88-75-5 2-Nitrophenol • lOU 85-01-8 
105-67-9 2,4-OiinBttoylphHJol KKJ 120-12-7 
111-91-1 bis(2-ChlaroethQxy)Methane IOU 84-74-2 
120-83-2 2,4^chlorophaiol IOU 206-44-0 
120-82-1 1,2,4-Trichlorobenzene IOU 92-87-5 
91-20-3 Naphthalene IOU 129-00-0 
87- 68-3 Hexachlarobutadiene lOU 85-68-7 
59-50-7 4-Chloro-3-Methylphenol lOO 91-94-1 
77-47-4 Hexadilanxyclcpentadiene IOU 56-55-3 
88- 06-2 2,4,6^rcichlocophenol MOO 117-81-7 
91-58-7 2-ChlaaPcnEf)hthalene /r l̂OJ . 218-01-9 
131-11-3 Dimethyl E*thalate . -..AAW ;il17-84-0 
208-96-8 Aoen^tithylene ; • ^ l̂ iN̂ OU |2;05-99-2 

•-"•,';'>i5̂207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

(1) Cannot be separated frcm diphenylamine 

Acenaphthene 
2,4-Dinitrophenol 
4-)Iitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlurophenyl-phenylether 
Fluorene 
4,6-Dinitro-2-MethylE4ienol 
N-Nitrososdiphenylamine (1) 
4-Branophaiyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butvlbenzylphthalate 
3,3 '-Dichlorobenzidine 
Benzo(a)Anthraoene 
bis (2-Etlvlhe]vl) Phthalate 
Chrysene 
Di-n-Octyl PhthcLLate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indaib( 1,2,3-od) Pyrene 
Dibenzo( a ,h) Anthracene 
Benzo(9,h, i }Perylene 

vg/l 
IOD 
IOU 
100 
•100 
IOO 
100 
lOU 
lOU 
50U 
IOU 
lOO 
IOO 
500 
IOO 
IOU 
IOO 
lOU 
80U 
lOU 
100 
20O 
IOO 
61 
100 
IOO 
IOO 
IOO 
IOO 
IQO 
lOO 
100 

Soar 
No. 

1525 

Date Reported: 10/16/86 
**************** 
* * 

* 
^ * * * * * * * i k************** 

y^^^0m^!'W^yy '-'"'y-
ll<i»H,m»Ycrti*fii1ngaMM«w»Yw>«W»irtmdllHwWi 

My 



NJ DEP Sanple #: s» - l 

QREMMCS MRYSIS DATA 9CET 
IPu^ 41 

laotativcly Uentifted Coapounds 

I C.A.S. 

I 1. 
2. J 2 3 2 9 i 
3. 
4. 

5. _ 
6. 
7. 
6. 
9._ 

I 
I 
I 
I 
I 
I l l . . 
I 11.. 
I 12.. 
I 13.. 
I 
I 15.. 
I It. 
I 17._ 
I 18._ 
I W._ 
I 28.. 
I 21._ 
I 22._ 
I 23._ 
I 2«._ 
I 25._ 
I 26._ 
I 27._ 
I 28._ 
I 29._ 
I 38. 

nnkncMn 

% Prob, 
FirlRFrp 

I RT or Scan 

76 
145 

1451 

CstiMted 
Concantratian 

.(ug/l or uoAo) 
IOJ 
68J 



HOLZMACHER McLENDON and MURRELL. P.C « CONSULTING ENGINEERS, ENVIRONMENTAL SCIENTISTS and PLANNERS 

575 BROAD HOLLOW ROAD. MELVILLE. N.Y. 11747 • 516-694-3040 

N.J. 
65 Prospect St. 
Trenton, NJ 08618 

ANALYSIS FCR PESTICIDES/PCB's 

Sanple Lab No. 660552 
Date Extracted: 9/18/86 
Date Analyzed: 9/30/86 
Type; Misc. - Tier I 
Point: SW-1 
Collected By: CL 99 

C A . S . No. Corpound ug/l 

319-84-6 A^iha-BBC 0.05O 
319-87-7 Beta-BHC 0.06 
319-86-8 Delta-^BC 0.05O 
58-89-9 Gamna-BHC (Lindane) 0.05U 
76-44-8 Heptachlor 0.05U 
309-00-2 Aldrin 0.05U 
1024-57-3 H^jtachlor Epoxide 0.05U 
959-98-8 ^adosalfan I 0.05U 
60-57-1 Dieldrin O.lOO 
72-55-9 4,4'-DDE O.lOU 
72-20-8 Etadrin . O.lOO 
33213-65-9 Qidosulfan I I O.lOU 
72-54-8 4,4'-COD O.lOU 
1031-07-8 Ehdosulfan Sulfa1:e O.lOU 
50-29-3 4,4'^DDr O.lOU 
72-43-5 Methoo^chlor 0.50U 
53494-70-5 Qadrin Ketone O.lOU 
57-74-9 Chlordane 0.500 
8001-35-2 Toxaphene I.OO 
12674-11-2 Arodco: 1016 0.500 
11104-28-2 Aroclor 1221 •0.500 
11141-16-5 • . , Aroclor 1232 . : 0.50U 
53469-21-9 , 1 . Aroclor 1242 . î "' , -f!0.50O 
12672-29-6 Aroclor 1248 V-'-'-.- 0.50O 
11097-69-1 Aroclor 1254 l.OO 
11096-82-5 Aroclor 1260 l.OO 

Vi = Volune of extract injected (uL) 
Ws = Weic^ of sanple extracted (g) 
Vs = 1000 nlL Vt » 3 nifi 
Date Reported: 10/17/86 

Vs = Vdvsne of vnater extracted (mL) 
Vt - Volume of Toted, extract (mL) 
Vi = 5 uL 

*************** 

*M(************ 

sHc. McLoidan, P.E. 
Labaratary Director 

trnm*. M— Yam»y nmnaa^ H H YOU « wmmi«di M— Y«ni 



Lab Naae : H2tt LMS 

ORGMtlCS ANM.YSIS (MT* StCET 

I Seipl* Nuabar I 

r 660552 

NJOEP #CD910-SW1 

Tentatively Identified 

CA.S. 
Nutter 

1.. 
2.. 
3.. 
4.. 
5.. 
6. 
7.. 
8.. 
9.. 

I 18.. 
I 11.. 
I 12.. 
I 13.. 
I 14.. 
I 15.. 
I 16.. 
I 17.. 
I 18._ 
I 19._ 
I 28. 
I 2l._ 
t 22. 
I 23._ 
I 24._ 
I 25._ 
I 26. 
I 27._ 
I 28._ 
I 29._ 
I 38._ 

l% '̂'''-'>"^ RT or Sean 
Coopound Naae 

No Unknowns Rxmd u-a W - L 

Oate Reported 10-17-86 

'ikt^:.A.>vrt.-tx-y-''--A-.4'^^i^ 

3o'i 



A. . . J E 1 

Environmental Engineers & Scientists 
HOLZMACHER. McLENDON and MURRELL. P.C. 

579 BftOAD HOLLOW ROAD, MELVILLE, NEW YORK 11747 (516) 694-3040 

ounces • WATSR SUM>I.V * TMEATMINT r s n W I I A O l ft TR«ATMKNT • BCOLOOICAU ft IMPACT STUOIBS 
STUDiCS • PILOT P I A N T STUOICS • WATCRAVASTC WATtR L A e O R A T O R V ANO A N A L V T I C A L agWVICES 

LABORATORY 
R E P O R T LAB NO. 660553 

PROOBCT NO. 2C 

NAME ANDADDRESS 

D.E.P. 

ST. 

NJ 08618 

TYPE SAMFLE - MISCELLANBCXIS 

DRUE OOLLBCrED - 9/11/86 

NJI3EP SAMPIE «CD 910-^1 
NJDEP SAMPI£ POINT I.D. #SW-1 
AQUEOUS SAMPLE 

CQLLBCEED BY CL 99 

DATE RECEIVED: 9/12/86 

PARjijBIBl RESULT PARAMETER RESULT 

•^F • <60.0# •-
V , 

SELEXnUM <5.00# 
•r.f. ! 

ARSENIC 11.8» 
,••>',,,„ •• 

;' A' ' -̂  •'• 
SILVER <10.0# 

' iy I , 
BSOfUJUM <5.00# K) 

1 1 ... 1 1 

• ;-,vj • THALLIUM <10.0# 

cfiiife 9. OOi zne: 197.# 

12.0# FHENCX£ <1.00# i 

coS- 80.0« h) . • 't •• • CVANIDE <10.0# 

• • 
i £ab | ' ' 

135.0# H 
'h 

<0.20» 
.. »i' 

NiaoB* <40.0# 

ALL' .TS IN MSA EXCEPT AS NOEHD BY # (UGA) OR % PERCENT AND 
OQLI BACT. & EECAL COLI (MPN/IOOML) 

, ODCR, TURBIDITY & PH (UNITS) 
FBCAL STREP (COOMIS/ML) 
COND. (llflQS) SETT. 9CXJD6 (MLA) 

DAOS RElKld^: 10/6/86 

> OP HtM CORP. S H A U . M U M I T I D TO T H I PR ICt OP THC SBRVICB RBNOCRBO ANO PAID. 



IWD« 

; V 

|,?, DATA: PU6394 #1 
CALI: PIJ6394 #2 

SCAHS 1 TO 1800 

ili 100.9 

PAC 
P3 24/86 11:26:00 
SAMPLE: SML G60550 
COIIDS.: 
RANGE: G 1.1090 LABELi N ̂  0, 4.0 QUAN:. A 0, 1.0 j 0 BASE: U 20, 3 

• :̂ r' yy '̂1-1*0 

Mmy/''m% 

A^%.^-IAA'-- , 'y%^A' 



•'mefs^ti'-sy.'-'J^^ 

m 
'A-- 6 
.7 
9 

11 
12 
13 
14 
15 
16 
17 
-18 
19 

22 
23 
24 
2S 

yzh 
27 
28 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

nSROMOMETHANE 
AjimLcyvjORiDE^ 
tHLOROETHANE 'Ay y ^A 
HETHYLENE CHLORIDE ( c V -

'•ACETONE yy^siJAA''' 
CARBON DISULPHIDE 
i ; l-DICHLOROETHi>C < B) 
1, 1-DICHLOROETHANE(E) 
TRANS -1. 2-DICHLOROETHENE (D) 
CHLOROFORM 
1, 2-DICHL0R0ETHANE<H) 
TRICHLOROFLUOROMETHANE 
DICHLOROFLUOROMETHANE ' 
ACROLEIN 
ACRYLONITRILE - . ' 
' l , 4-DIFLU0R0BEN2ENE(INT. STD> 
2rBUTAN0NE (MEK)- -v. 

^•^li 1, 1-TRICHLOROETMANE'(I) 
CARBON TETRA CHLORIDE 
BROMODICHLOROMETHANE<L) 
1, 2-DICHL0R0PR0PANE(X) 
;TRANS-li3-OICHLOROPROPENE <AA) 
TRICHLOROETHENE<K) A-
i>IBROMOCHL0R0MEtHANE ( O) 

:|iiii^-TRICHL0R0ETANE{M) # 
-^iEWa:ENE{BEN):i^i^^^*,^gg^ 

Art; ,. •. 

rHER(̂ »n 

(INT. STD) 

I S ^ ' S - O I C H L O I 

I-CHLOROETHYLV 
BR0M0F0RM(P> 
CHLOROBENZENE-DS 
2-HEXANONE(MBK) 
4-METHYL-2-PENTANdNE(MIBK) 
TETRACHLOROETHENE(N) 
ETHANE, i . 1, 2. 2-TETRACHLORO-
TOLUENE(TOL) 
CHLOROBENZENE(Q) 
ETHYLBENZENE(EB) 
STYRENE 
META-XYLENE 
ORTHO/PARA-XYLENE 
META-DICHLOROBENZENE(MDCB) 
ORTHO-DICHLOROBENZENE(ODCB) 
PARA-DICHL0R06ENZENE(PDCB) 
D8-T0LUENE(SURR. STD) 
BROMOFLUORBENZENE(SURR. STO) 



•3 
FOUND 

!lg^t,^OUND 
"-̂ îSOt̂ ^ :?OUNO 

A'123 
14S 

NOt FOUND 
FOUNO 

1. 0. i 3 1 H ti L- C>=lO. 

l l ^ l i O T FOUND 
FOUND 

,̂̂ Jâ ĝByBi,,- ̂ '̂!*B3. 
16 'iMOT F'ObND 
17 t<OT FOUND 
18 . M)T: FOUND 

=̂ 01 
297 
330 

NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 

419 
NOT FOUND 
NOT FOUND 

436 

19 114 
20 43 
21 97 
22 
23 
24 
-25 
26 130 
27 
28 
29 78 
30 NOT FOUNO 
31 ..J40T JrOUND 
32 NOT FOUND 
33 i i 7 629 
34 43 521 
35 43 564 
36 1 ^ 569 
37 NOT FOUND 
38 92 603 
39 >«)T. FOUND 
40 riiOT?FOiM> 
41 rfNOT FOUND; 
J*2 .NOT FOUND 
43 -WT-FOUND 
44 NOT FOUND 
•^5-|N0T FOUNDS 
^̂ 46 rtOT T O U N D 

47 100 599 
48 95 744 

25:03 
14: 5 1 
16:30 

19 j j j e e A BB 
19 ^ i S 9 3 A»BB 
19 0^r659 A BB 

. • -^.irx...... " •. .' - .•* • • 
20: 57 " 19 "0 .836 A B B 

2 1 : 48 19 0. 870 A BB 

31:27 33 4 L d0O A BB 
26:03 33 'Or'828 A B B 
28:12 33 0. 897 A*BB 

i 2 8 : 2 7 , ^ i ^ 3 ^ p ; ^ 0 5 ; : A BB 

30:09 33 0. 959 A BB 

A :-A--AiA';j^y 

29:57 33 '̂  0.-̂ 52 A BB 
37:12 33 1.183 A BB 

278S93; 
•:5474.-if 
7940; 

^''^AA;S0^^^ 
A - ^ C i ^ ^ y . . 

•-^•.•yW^B:A.. 
i 9 3 r # r '^r0. 346 NC 

341. 

214688. 
1917. 
1862. 
509. 

872. 

0. 225 NC 

290. 000 NG 
1372. 550 NG 
401.. 602 NG 
:^;i,ii^l3 NG 

1. 134 NG 

190810.̂ ^̂  - • 2 ^ NG 
182493. 236. 468 NG 

2,:.U.^^m^A 
0. 59 :-Cr-y 

AAA^^A-

0. 01 

9. 01 

7. 64 
41. 92 
12. 27 
0. 03 

0. 03 

-. '•-i^^'Siy-':.':.. 

7. 11 
7.22. 

-'••*u*.Uvv:*.'̂.:t.̂iSi!r,',̂v., 



1-

. Ill 

45^H 
A. 

^ i- • '•• 
-

1( i 

i t . 

I, 

DUAL IWSS SPECTRUM -,2'; /1 i 
89/24/86 nt26i09 4-8139 
SAMPLE: 5ML-668550 
C(M)S.: J ^ > \ 
ENHANCED <S 15B 2N'8f)' . 

I-

;>5.v,' 

DATA: PU6394 «13 
CALI: PU6394 «2 RICi '335871./ 370687. 

1̂ 
.7- -i. • tiwi&i :J -. i &̂ iVH ^isi^.y't..,.-

330752. 

• ym 
I' mm 



c.02 

0.N2 

C.H6.02.H2 
M«T*^}| 
B PK ' 17 

M •• 
"•A- ' 

LIBRARY SEARCH v^ ji' 
09/24/36 11:26:00 '8t 39 
SAMPLE: SML 668550 ' , 
CONDS. I -M'A-
ENHANCED (S 158 TH'm^'A' 

•mA:\ 

Am: 
• '-y tV-.-

•DATA: 'piK3S$'f 'H3^^ 
CALI: PU6394 « 

• i ^ ^ . A'' • 
»vi'" " " i ' • * " 

, ^^AA<i^yAA - i- ,- •••.. 

CARBON DKWIDE' <ACN) 
' I ' ' ' I I I ' l l I / ' I Mf^ 

I . , , I 

' i ' f i 
i 

NITROGEN OXIDE <N20) 

Ak:}'A 

•:• -\-. ' .. I ' » • I 1 1 r-

CARBAMIC ACIO.. MOIIOAMMOHIUM SALT 

• • %y.- -i^MM 
•^f : '-it - -

•t AA :A^^ ^A .% 

- r 1 1- T 1 1 f 

I I 

'..i-'.i 



TOTAL IOH CHHOWnTOCRnM 

rn* >r24Ci 3S.o soo.o uu. IUL U K H W.*K 18UL SH 342 CB 916 9 

OOOOOO 

700880 

680080; 

eee88» 

499999^ 

38««8*; 

?ARRR(̂  

1RRRAÎ  

4*8 
Tir 
8̂ 8 1£88 t«.88 

•S. 
g 
? 

0 2 $ 

1 li 
i I t 

B 

J 
I 

U 12 16 28 24 28 32 36 48 

Oata F i l e : >P2461::01 
Name: 2UL 660991 BN/AE 
Misc: lOUL BN 392 CD 910 Sbil BTL#93 

Id F i l e : II0XPP::SC 
T i t l e : PRIORITY POLLUTANTS 
Last Calibration: 860922 14:19 

Operator ID: STEUE 
Quant Time: 860922 14:32 
Iniected et: 860922 13:39 



QUANT REPORT 

Operator ID: STEUE 
• n»»put-Fj.le.r- iig2461: 

Data F i l e : >P2461::01 
Name* 2UL 660991 BN/AE 
Misc: lOUL BN 392 CD 910 SUI 

Quant Revs 4 Quant Timet 
-Imected -at: 

Dilution Factor: 

660922 14132 
860922 13>39 

1.00 

BTL*93 

ID F i l e : IIDXPP;:SC 
T i t l e : PRIORITY POLLUTANTS 
Last Calibration: 860922 14:19 

Compound R.T. Scan# Area Conc Units q 

1) •1,4-DICHL0R0BENZENE-d4 11.80 427 69703 40.00 NG 88 
3) 2-Fluorophanol (SS) 8.93 267 197278 76.49 NG 81 
7) Phenol-d6 (SS) 11.16 396 184018 68.78 NG 83 

15) •NAPHTHALENE-d8 19.60 613 229363 40.00 NG 47 
16) Nitrobenzene-d9 (SS) 13.52 511 154399 97.92 NG 89 
27) •ACENAPHTHENE-d10 21.10 882 116096 40.00 NG 98 
31) 2-Fluorobiphenyl (SS) 19.16 787 332291 62.74 NG 96 
42) 2,4j6-Tribromophenol (SS) 23.94 1001 78400 90.92 NG 87 
43) •PHENANTHRENE-d10 29.98 1101 186942 40.00 NG 99 
94) •CHRYSENE-dl2 33.68 1497 100372 40.00 NG 47 
99) Terphenyl-dl4 (SS) 30.63 1348 179696 87.92 NG 37 
61) bis(2-E'thylhexyl )Phthalate 34.29 1929 128698 61.21 NG 94 
63) •PERYLENE-dl2 37.73 1699 88729 40.00 NG 77 

* Compound is ISTD 

• - :...:...•..:•• . . 3lt 



MS data file header from l >P2461 

Sample: 2UL 660991̂ : 8K/AE^ Opiarator: STEUE MS 
-am.-.:;--s Vŷ ' :- •• - • 

9 / 2 2 / 8 6 13139 
BTC:#93 ~ ^ Misc : lOUL BH 392^^ 

S y s . # : 1 MS m o d e l i ^ ^ E S U i ^ r e v . : CA ALS * : 0 
Method f i l e : E > O K r i ; " 1 ^ R i i f i L i h g ^ i l e i riT9301 No. of e x t r a r e c o r d s : 1 

Source temp.: 200 Anal<^er temp 220 T r a n s f e r l i n e temp. : 280 

Chromatographic temperatures : 3 0 . 300 . 0 . 0. 0. 
Chromatograph ic t i m e s , min. : 4 . 0 9 . 0 0 .0 0.0 0 .0 
Chromatographic r a t e , deg/min: 8 .0 0 .0 0 .0 0.0 0.0 

>P2461 2UL 660991 BN/AE 
39.01 5 0 0 . 0 CLP ADC T I C 

lOUL BN 392 CD 910 SUI 

Peak R.T. f i r s t MX last peak raw corr. corr. It of 
* min. scan scan scan height area area \ max. total 

1 6.031 142 145 147 60464 126661 126275 9.67 A.32 
2 15.602 610 613 616 216041 504174 504174 38.63 17.26 
3 25.582 1096 1101 1104 184230 496634 496035 38.00 16.98 
4 32.740 1447 1451 1453 524130 1310877 1305296 100.00 44.69 
9 33.681 1493 1497 1901 89939 268939 261197 20.01 8.94 

6 37.731 1691 1695 ' 1704 99141 247594 227500 17.43 7.79 

Sum of corrected areas: 2920477. 
2 : 5 4 PM MON., 22 SEP.T, 1986 



r i l * >P239l ai*iit-k.tt\yinm*yii)'njn».Hitm 
Bpk Ab 16283 Hfus 

18888-.-bt' 

8J^ 

HMyii» IVI4I sc«n 1616 
34.23 ain. 

104 

167 

287 
279 

48 80 l i t ue "ilo" 

48 

SnMPLE SPECTRUW tinCKtHOUHO SU»TRf»CT£a) 

rn» )P240i SUL iUUl VMll ifiUL SH 393 es 918 SUI scan isss 
B ^ , ^ 5 4 3 8 r 14«im 34.25 , i „ 

4UUHIH , 

28888^ -X 71 , 3 i«4 » M 
167 

«9 

ftfl 
248 261 

\ X \ 
48 00 lio iio 2Te "silo 

SANPLE SPECTRUM flMALTCMD) 
F T T T T P J J * ! ZUL t68SSl IN^RE iffUL SH 392 CB 9iA SUi Urmn 
Bpk Rb_64896 149 34.25 ain. 

67 
71 132 

48 88 l i t 

167 
\ 

188 248 261 
\ V 

279 

1^8 288 

«8 

•48 

288 

Data F i l e : >P2461::D1 
Name: 2UL 660991 BN/AE 
Misc: lOUL BN 392 CD 910 SUI 
Quant Timet .860922 14:32 
Iniected at {''860922 13:39 ' 

Compound Noi..,.,61 
Compound Namat bis(2-EthyIhexy1)Phthalate 
Scan Number:^il929_i.rif;:^;^ 
Retent ion "^imt - ^ 
Area: '•• '128698 "''̂ ^̂ V̂ -̂!--*-
Coneentrationt 61.21 NG 
q-value: 94 

BTL*93 

AA/ST 



7rrr>pp4fA SUL uuci BPFSE—IAUL SH 392 CB 9iB sui 
Bpk Ab 2 9 a 2 - . - SUB ADO DVC 

2eAAA-

Settn 14K 
6.83 min. 

1-188 

76 
\ 

91 

78 

118 

88 
• « | i « i > | i i i i | i i i i | . i i i | . . 

98 188 118 

F l l * >iie, 
Bpk-dRb-*-
- 18888-

FLT 
Scan « 8 8 

8.88 a i n . 
-188 

78 98 188 118 

1. Formamide 49 CH3N0 

Sample f i l e : >P2461 Spectrum #: 
Search speed: 1 '̂ ?'̂ '~ T i 11 ing option: N 

.149 •• . • •• . AAf^^m'^'AA^'-
No. of ion ranges searched: 44 

Prob. CAS • CON • ROOT K DK ^FLG TILT JS CON C_I R_IU 

25» 79127 600 "BIGOB 21 30 1 0 88 48 7 14 



sa umi SH/Ac—IML SH »i w fii sui 
ilS» SUB ADO-BVC 

r n * >P94«f 
Bpk Ab 8644S 1 ̂  
588884 *̂  78 

8iii,i,,i.,iV..' 
48 88 128 

Seatn t46t 
32.74 ain. 

1-188 

147 157 199 ... ' - ^ ^ r 

168 
n i * >BI6SI tMxanMloK. Afid, dioctyl watar ^ 
Bpk Ab 9999 »?» FLT . -

313 341 [ 
328 

Ik Ab 9999 » 
18888^ 

48 88 t i t 

S c a n 29848 
t . 8 8 a i n . 

1-188 

147 
/ 

_ J 

168 2T8 

212 2 ? * 2CT 

r i l c >BICOB actr f , d i n r t y l • « t # r 
Hjtlt Ob 999^ 129 

S c a n 29897 
8.Aft a i n . 

88 18888j Ml 

J,.J,,l,,M,.f.Ll.,.f... ••!",..r..frrT. .,,,,1 
48 88 128 168 288 248 2^8 328 

r i l * >BISBB Jtfi^f DX«ti-a*tni>ipropylJ as ivr 
Bpfc Ab 9999 FLT 

laAACM 

I S7 73 lee 

48 88 128 

Scan 29705 
8 .08 a i n . 

•IAA 

, 1R« 185 
147 ^ , 2XZ 

i 9 ' 2^8 248 

268 

328 

1. Hexaned io ic a c i d , d i o c t y l e s t e r 370 C22H4204 

Sample f i l e : >P2461 Spectrum #: 1491 
S e a r c h s p e e d : 1 T i l t i n g o p t i o n : N No. of ion ranges s e a r c h e d : 43 

1. 

Prob. CAS * CON * ROOT K DK tFLG TILT % CON C_I R_IU 

76 123799 29840 "BIGDB 117 47 2 0 74 19 40 96 



RECONSTRUCT SCREEN DUMP 
Data Acquis14 ion 

Tima:17:24:11 Data:THU 02 OCT 86 

Tlaa : 20: 21 : 39 Da te :-TUE- 30 -8EP 84̂  
Mathod:P£8T2 

FILE: i:PBSr219a SCALE: 288 MN«B (niN.): 8.83 TO 38.88 
7673 

Kv'--»»**V,-"'>r*-': 

^i*AA^ 



Channel » 4 Time:20:S2:08 Date:TUE 30 SEP 
Ran 83 of 100 

86 

Sample name NJDEP 
Data f i l e DAT2S6 : PEST2 1 90 
Mathod name.. PEST2 

Author LAL 
Ins t rument.....ECD 
Column C 
Notes Primary Column Runs 

Run time 30.00 min. 
Acq. t ime......20:21:39 
Start PV 20.00 sac. 

Slope sens 0.7S n^/sec 

Area re J ec t....SOO 
8 peaks (ound..28 
Vol. I n j . . . . . . . 5 . 0 ul 
Conv. £actor. . . 1 . 000 

Delay timi 
Acq. date. 
End PV.... 
Actual PV. 

.0.00 min. 

.TUE 3 0 SEP 8 6 

.ISO.OO sec. 

.140 .0 

Sample amount..1.000 

METHOD NOT CALIBRATED! 

AREA PERCENT REPORT 

Peak R T.(min) R/S Peak name Araa % Area Peak Ht. BL 

1 0 . SS4 82.32S 3213774 771427 BB 
2 0.9«2 0 .OlS S77 ISS BV 
3 1 .073 0.042 1636 346 VB 

. 4 t .308 0.042 1647 186 BV 
9 1.742 0.141 SS21 ^ 601 VV 

1.93S 0.107 4164 6S0 w 
7 2 .189 1.492 S8263 3S26 VV 
8 2.749 1 . OSS 3034 w 
10 

3 .029 
3.32S 

0.S42 
0 . 19« 

,10*̂  21170///<-
7*64/ow' 

1362 
741 

w 
w 

11 3.729 0. SOS 22840 ;:.V. 1332 w 
12 
13 

4.200 
4.7«7 

0. 101 
0.S7A 

.or?. 7064/,^6^ 
22401 , 

463 
1144 

w 
VV 14 S.014 0.39« 154S9'' 989 VV 

IS S . 776 0 . 447 174S5 ' S69 VB 

16 6 .433 0 . 037 1438 
4S88 

99 BB 
17 7 .S30 0.118 

1438 
4S88 209 BV 

18 7.931 . itS^tto J. 0 . 196 
i.l4S 

.CSS 7639/. 

• i 9 S l 

301 
1897 
t s i 

W 
VV 
VB 

21 
22 

it.4rf ^-
12.738 

8.388 ^Cp 139SS/S<<:7 330 BV 
0.314 12249/ a 298 VB 



i 
i 
I 
I 
i 
I 
f 
I 
I 
I 
I 
I 
I 
f 
I 
I 
I 
t 

i 

I 

23 1 4 524 0 . 066 2570 9 1 as 
24 18 . .827 0 . , 125 4 8 8 6' 85 BV 
2S 20 , 774 0 . .136 ^Z. 5 3 2 3 . 95 VV 

26 23 . 482 Mi7?fci 8 . 101 316224 4983 VE 
27 23 388 1 . 139 44457 734 EB 

TOTALS 100 . 000 3903754 

3 ^ so* 



f 
i 
1 
I 
1 
I 
t 
I 
I 
f 
I 
t 
I 
I 
I 
I 
I 
I 

RECONSTRUCT SCREEN DUMP 
Data A c q u i s i t i o n 

FILE: i:FEST2381 

12322 

3 
O 
U 

4748 

Time : 13 : 35 : 41 Date:THU 09 OCT ,8 6 

Time:13:01:31 Date:THU 0 9 OCT 8 6 
Method:PEST2 

SCALE: 188 

18 15 
niNUTES 

28 25 

,-i 
38 



Channel i 4 Time: 13 : 32:13 Date:THU 09" OCT 86 
Run #9 of 100 

Sampla nama .NJDEP 
Data f i l e .DAT258 
Method name ... . . . . P E S T 2 

PEST2 301 

Author LAL 
I ns t rumen t ECO 
Column -C-V-Z 3<J^ '^P2H>0 Ot^ /0o/^o ^0?ett^SVCj«T 
Notes 37 Column Runs 

Run time 30.00 min. 
Acq. time 13:01:31 
S t a r t PV 20.00 sec. 

Slope sens 0.75 uv/sec. 

Area r e j e c t . . . 5 0 0 
# peaks found..26 
Vol . I n j 5.0 ul 
Conv. factor,..1.000 

Delay time 
Acq. da ta. 
End PV. .. 
Actual PV. 

. 0 . 0 0 mi n. 
THU 0 9 OCT 8 6 
.150.00 s e c . 
.140.0 

Sample amount ,1,000 

METHOD NOT CALIBRATED! 
isssBa^mmmmmmmmmmmmmmmm'. 

AREA PERCENT REPORT 

Peai: R.T. (min) R/S Peak name Area % Area Paak Ht BL 

1 0 . 106 
: 1 .09? 
3 1 .660 
4 2 .036 
5 • 2 • 

6 2 . 759 
7 3 .003 
8 = "/*^2. 3 .640 

. 399 
10 C . /97 5 . 064 

11 O.JHO 6 . 164 
12 O- Z72 6 . 989 
13 * • 3../ 8 . 238 
14 8 . 998 
1 3 0 -^SH 1 1 . 143 

16tf"^'?ri2-. 800 

0. 007 
S3.392 
0. 038 

,0.048 
'fio.26 7 

0. 146 
0.343 
1 .641 
J .373 
0.683 

1.936 
0.417 
0.030 
0 .267 
0.074 

333 
6623618 

2998 
3784 

21223 

11388 
27288 

130383 
109122 
34260 

1SS427 
33129 
2362 

21177 
5872 

i 

t 

55 
757057 

406 
347 

1511 

996 
1629 
3973 
3351 
2032 

3819 
1147 
123 
434 
139 

2 0 0^7l^f lt i4i 6.010 822 

BB 
BB 
BB 
BV 
VV 

VV 
VV 
W 
VV 
VV 

VV-
VB 
BV 
VB 
BB 



23 
24 
25 

21.213 
22.170 
23.310 

26 25.702 

TOTALS 

0.021 
0.035 
0.064 

8.634 

100.000 

1702 
2816 
5095 

687576 

7945190 

74 
6 9_ 

102 

VB 
. BV_ 
VB 

3826 BB 

1 • ->twiSKr--'-̂ -;̂ -̂ *̂ '̂ f̂4f;̂  



III. 2. Reporting tadage 
TSa DH> I.D. « a*-2/SW2Q 



HOLZMACHER. iact.ENDON and KPRRELL, P.C »~ pOWSgLTOIQ BWMNmWj ENVIROWWEWTAL SOENTISTS and PLANNCTS 

575 BROAO HOUOW ROAD. MELVILLE. N.Y. 11747"* 518-684.«M0 

N.J. DEP 
65 Prospect St. 
Trenton, NJ 08618 

lab NOV 660554 
Type: Misc - Tier I 
Poinrt:: SW2/S 
Date CbiI«becR^V11/86 
Date Reoeived: 9/12/86 
Collected By: CL 99 

• :.=^n-r.-ji-7r---

FRIGRITY PQEIITEANIS AN̂ UiiXSIS - PURXABLE CRJANICS 
• , « f t? 

Scan No. Cas Number 

74-87-3 
74- 83-9 
75- 01-4 
75-00-3 

131 75-09-2 
75-69-4 
75-35-4 
75-34-3 
156-60-5 
67-66-3 
107-06-2 

331 71-55-6 
56-23-5 
75-27-4 
79-34-5 
70- 87-5 
10061-02-6 
79-01-6 
124-48̂ 1 
79-00-5 
71- 43-2 
10061-01-5 
110-75-8 
75-25-2 
127-10-4 

604 106-88-3 
106-90-7 
100-41-4 
541-73-1 
95-50-1 
106-46-1 

Ocmxximl 

Chlorcnethane 
Broncnetiiane 
Vinyl chlflodite 
Chloroethane 
Methylene chloride 
TrichlorofluQccmethane 
1 r 1-dichloroethene 
1 r 1-dichloroethane 

ug/l 

IOU 
IOU 
IOU 
IOU 
15 
IOU 
IOU 
IOU 

Cis/rrans-1,2-dicfcloroethene IOU 
OiLarofozm IOU 
1 r 2-dichloroethane IOU 
1.1.1-Trichloroethane 3JB 
Carbon tetrachloride KKJ 

^^^^ncnnlichloraie^ IOU 
- 1,172,2-JTetrachlQroethane IOU 

1.2- dichloroptopane IOU 
Trana-1,3-dicfaloroprqpene IOU 
Tridiloroethene y IWJ 
Dihrrinochlmaaethane IQQ 
1.1.2-tricfaloroethane IOU 
Benzaie IOU 
cis-1,3-^)ichloropropene IOU 
2-dilaroethYlvinyl ether IOU 
BuLuuuform IOU 
Tetrachloroethene IOU 
Toluene IJ 
Chiorobenzene IOU 
Ethylbenzene IOU 
1,2H3idilorobenzgfie IOU 
1.3- DichlQcobenzene IOU 
1,4^aicfalarobe«aene IOU 

•Ay ^'^-A 

Date R^xarted: 10/15/86 



NJ DEP Sanple #: 3if2/SS2Q 

ORGfMUS IMU5IS8II1* 9 S f 

Tmtativaly liMliltai 

1 U L S . 
1 Wiifcn -
1 

1 
1 Coapawid Niaa 

: 1 I f l a r ^ 
_ !%• Brob . t a' Hmhif 1 CaKtmsn^^-1 

1 1. 1 UhkncMn (Carbon Dioocide) 1 - - 1 22 1 54B 
1 7. 1 t 1 1 1 
1 3- 1 1 1 1 1 
1 4. 1 1 1 1 1 
1 5. 1 I 1 1 1 
1 6. 1 1 1 1 
1 7. 1 1 1 1 1 
1 8. 1 t 1 1 1 1 
1 9. 1 1 1 1 1 
1 11. 1 1 1 1 1 
1 11. ! 1 1 1 i 
1 12. ' 

™ . „ - _ . — . . . . . . 

" i 1 1 
1 13. 1 1 1 1 1 
1 14. 1 i 1 1 1 
1 W. t 1 1 1 
11*. r ... - . . , . . 1 i 

. I 17. 1 1 1 1 -

1 lfl. 1 1 1 1 1 
1 » . 1 1 1 1 •-- t J 
t 21- 1 1 1 
1 21. 1 1 1 1 - 1 
1 22. 1 1 1 i ..-.•,1.1 

1 25. f 1 1 1 
1 24. 1 1 i 1 
i 25. I 1 1 1 . .•..•"̂ ,,,|,v. 

1 26. 1 1 1 1 
1 27. 1 1 1 1 
1 28. I 1 1 1 

-•'^ 
1 29. 1 1 1 1 
1 31. 1 1 1 1 



HOLZMACHER, MciOWOW and MURRELL PC « CONSULTING ENGINEERS. ENVIRONMENTAL SCIENTISTS and PtANNEBS 

575 BROAO HOLLOW ROAO, Ma.VILLE. N.Y. 11747 • 516-6S4-3040 
Lab Naaone: H2M labs 
ConoenttatioprLLdtr 

SatapLe Lab No. 660555 - SW-2 jsVl-'2-Q^ 

Date Extracted: 9/16/86 - 9/17/86 
Date Analyiedr-9/22/86 Gone Factor: 1000:1 

Send-Volatile Ccqpounds 

Nuniier 
65-75-9 
108-95-2 
62-53-3 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
95-50-1 

ug/l Ifcnber 
IOD 83-32-9 

51-28-5 
100-02-7 
121-14-2 
606-20-2 
84-66-2 
7005-72-3 
86-73-7 

lOU 
IOU 
IOU 
IOD 
IOU 
lOU 
IOU 

N-Nitro6odimethylaDiine 
Phenol 
Aniline 
bisi 2-Chloroetfayl )Ether 
2-OLTptiitheno'I| 

1,4-Diidiloroi3anzene 
1,2-^ichlorobenzene 

39638329 bis (2-Ghloroisapropyl) ether IOU 534-52-1 
621-64-7 N4atroso-Di-o-Pto|)ylaminel(XJ 86-3C-6 
67-72-1 Hexachloroethane lOU 101-55-3 
98-95-3 Nitroboizene IOU 118-74-1 
78-59-1 laottooOB lOU 87-86-5 
88-75-5 2-4iitxophenol IOU 85-01-8 
105-67-9 2,4-DiiBBthylphenol' IOU 120-12-7 
111-91-1 bis(2-ChloroethGKy)Methane IOU 84-74-2 

206- 44-0 
92-87-5 
129-00-0 
85-68-7 
91-94-1 

BesachlbcocyeXidpentadiene lOU 56-55-3 
117-81-7 
218-01-9 
117-84-0 
205-99-2 
207- 08-9 

• " 50-32-8 
193-39-5 
53-70-3 
191-24-2 

(1) Cannot be separated fron diphaiylamine 

120-83-2 
120-82-1 
91-20-3 
87- 68-3 
59-50-7 
77-47-4 
88- 06-2 
91-58-7 
131-11-3 

;.r/ 208-96-8 

2,4-Dichloro()henol 
1,2,4'-4hcidiloi;obenzene 
Na{iithal»e~ 
Hexachlorobutadiene 
4-aiIpcor3^MBtfaylpbenol 

2,4 > 6-̂ tiGhloicosihenol 
' 2-ChloronwphthalenB 
Dimethyl Phthalate 
AoenaEiitixylene . : .v 

lOU 
IOU 
lOU 
IOU 
IOU 

IOU 
lOU 
IOU 
IOU 

Acenaphthene 
2,4-Diiiitrophaiol 
4-NitraphenQl 
2*4-Dinitrotoluaae 
2,6-Diiiitzlat6bme 
Diethylphthalate 
4-Chloropheryl-̂ ]he9:iylether 
Fluorene 
4,6-Dinitro-2-Methylphenol 
N^trosoedi^iiavlamine (1) 
4-BroaDphenyl-̂ )henylether 
Hexachlorobeizene 
Pentactalorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Benzidine 
Pyrene 
Bu^Uoaizylphthalate 

Benzo(a)Antiiraoene 
bis( 2-Bthylhexyl)Phthalate 
Chrysene 
Di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 
Benao(k)Fluoranthene 
Benzo(a)Fyxene 
Indeno( 1,2,3-od)EVrene 
Dibenzo(a,h)Anthraoene 
Benzo(g,h,i)Perylene 

SCBl 
ug/l No. 
180 
ioo 
IOD 
TOO 
roo 
IOO 
ioo 
100 
500 
ioo 
IOO 
100 
500 
100 
IOO 
IOO 
100 
800 
IOO 
IOO 
200 
IOO 
2J 1523 
100 
IOO 

5 100 
''&ifin .ntW 
IOO 
too 
100 

Date Reported: 10/16/86 
**************** 

**4M************ 

SX. McLendonr P.E. 



NJ DEP Sanple #: s»-2 

i QRCMIG (MRLISIS 08M MEI 

Tantatiwely UMtiftad 

r CA.S. 1 
1 Mabtr 1 CMpound Ntai 
1 1 

t 

• a t > ^ ' War Seaa 1 

-FIT|HPrp 1 

Estuwu^^ 1 
rnncialtjUiaa 1 

(00/1 or l i i iw) 1 
1 1. 1 imicnrhin 1 1 144 1 l U 1 
1 2. 1 1 1 1 t 
t 3. 1 1 1 i 1 
1 4 . 1 i 1 1 1 
1 5 . 1 I I 1 1 
1 6. 1 1 1 1 1 
1 7. 1 I I 1 1 
1 8 . 1 I I 1 1 
1 9 . 1 1 1 i 1 
1 11. 1 i 1 i i 
1 11. 1 1 1 1 1 
t 12. 1 i l l 1 
1 13. 1 1 1 1 1 
1 14. 1 1 1 1 1 
115. 1 1 1 1 1 
1 l i . 1 1 1 i 1 
1 17. 1 I I 1 1 
1 18."— 1 1 1 1 1 
1 19. 1 1 1 1 1 
1 2«. ' 1 1 1 1 1 
1 21. 1 1 1 1 1 
1 23. 1 1 1 1 1 
1 25. 1 1 1 1 1 
1 24. 1 1 1 1 1 
1 25. 1 1 1 1 1 
1 26. 1 1 1 1 i 
i 27. 1 i 1 1 1 
1 28. 1 1 1 1 r 
1 29. 1 1 1 1 1. 
1 3«. ( 1 1 1 - r-



HOLZMACHEa McLENOON ̂ nd ̂ MURRELL. P.C-M30NSULTING ENGINSRa ENVIRONMENTAL SOENTISTS and PLA»»«RS 

575 BROAO HOLLOW ROAI^ MELVtU& N.Y. 11747 • 516-694-3040 

N.J. DEP 
65 Prospect St. 
Troiton, NJ 08618 

Saople Lab No. 660556 
Date ̂ tracted: 9/18/86 
Date Anaiyaeds: 9/30/86 
Typei Misc. - Tier I 
Point: SH2/SN2Q 
Collected By: CL 99 

ANALYSIS FCR FESTICIEES/lPCB* S 

C.A.S. No. ugA 

319-84-6 0.05O 
319-87-7 0.050 
319-86-8 0.05D 
58-89-9 GamiB-BBC (Lindane) 0.05U 
76-44-8 Qcpbadilor 0.05U 
309-00-2 Aldrin 0.05U 
1024-57-3 Beptachlor EJpoocide 0.05U 
959-98-8 Bidosulfan I O.lOU 
60-57-1 Dieldrin O.lOO 
72-55-9 4,4'-D(]e O.lOO 
72-20-8 Bodrin ' O.lOU 
33213-65-9 Badosulfan I I O.lOU 
72-54-8 4,4'-DCD O.lOU 
1031-07-8 B]dosul£an Sulfate O.lOU 
50-29-3 4;4'^3or O.lOU 
72-43-5 Methoo^chlor 0.50U 
53494-70-5 Ehdrin Ketone O.lOU 
57-74-9 GhlonSane 0.50D 
8001-35-2 : ItBBBphene l.OO 
12674-11-2 Acodor 1016 ; 0.50O 
11104-28-2 Aroclor 1221 0.50U 
11141-16-5 Aioclor 1232 c 0.50U 
53469-21-9 . Aroclor 1242 l̂ .̂'0.50D 
12672-29-6 Aroclor 1248 0.50O 
11097-69-1 Axoclor 1254 I.OU 
11096-82-5 Aroclor 1260 I.OU 

-.'•SvSilr.-

Vi = Volune of extract injected (uL) 
Ws = Weig^ of saaqpUft extracted-(g) 
Vs = 1000 mL :Vt « 3 nifi 
Date R ĵorted: 10/17/86 

Vs s Volane of water extracted (inL) 
Vt B Vblone of Total extract (mL) 
Vi = 5 uL 

sSft-Jv^ti 



LabNaar: H2H LM&' 

ORBfUnCS MRLVSIS (MM SOT 

Tentattvaly Idntifiad 

1 S«PBla Hojibtr I 

' 66055r • 
I . . . I . . . . — 

NJGiP «91(>-SH2 

I C.A.S. 
I 

I 

1.. 
2.. 
3.. 
4.. 
5.: 
4-. 
7. 

I 8.. 
• 
I l l . . 
I n. . 
I 12. 
I 13.. 
I 14. 
I 15.. 
I U . . 
I 17.. 
I M._ 
I »._ 
I 21., 
I 21._ 
I 22._ 
I 
I 24._ 
I 
I 24._ 
I 27.. 
I 28.. 
I » . . 
I 3I._ 

'QoiujLMn 

Date Reported: 10-17-86 

l ^ ' ^ ' ^ ' l l t T o r Scan I 
I « I Miitor I 

J las J. L J . 

J L 

.1 L 

I I I 1 1 
I I I 1 1 :* 
I I I 1 — 1 1 
1 1 1 1 1 
1 i 1 1 
1 1 i 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 

_l 
J 
J 

* 

k * * * * * * * 

'(C, MdLendon, P .E. 



PA(>.. . 01 

•. ity-: • 

EnvironnMntol Enginfors 8i Scientists 
V' HOLZMA(ii^ER. McLENDON and MURRELL. P.C. 

579 BR6AO HOLLOW ROAD» MELVILLE, NEW YORK 11747 (516) 694.3040 

UMCU • WATCR SUm-V a TRCATMCNTa s i w C I I A U 8 TniATMKNT • ECOLOOICAL a IMPACT STUOIBS 
>U • mi.OT PtMtt STUOtn • WATCNAVASTC W A T I R LAaORATORV ANO ANALVTICAL SKRVICKS 

LABORATORY 
REPORT 

IE AND ADDRESS 

NEU JERSEY 0*C*P. 

69 PR08fE^1|ipT 

TRENTON r liiM JEiBEY 

*m"y 
'I-

Atm flP gAHfilE - HISCELLAMEPU8 
':M1C COLLECTED - 9/11/Bd DATE RECEIVED A 9/^2/B6 

LAB NO. 660SS7 
PROJECT NO* 2C 
— MLUCTEB BV CL »9 

NJDEP SANPLE tCD 9107i|2^8H?Q ^ 
NJDEP SANPLE POINT I »Qjff|<al/8U20: 

A A'l AA 

AQUEOUS SANPLE 

RESULT 
PARAN

ETER -mm-
^RESUl 

<60.0 « XUN 

<10,0 t SILVER At 
THAI" -

<5,00i HUM 0.0 V .1) 
<S*00« 

<10,0 • PHENOLS j%M^l,00» N E 

cdipER 23«0 4 M CYANIDE i ^ l O « 0 # 

LEAD <20.0 » N E 

NBRI <0>20»t 

<40.0 • 

ALy,RpULT8 XN (NS/L) EXCEPT A8|f0tED BY ,« (UB/L> OR X (PERCENT) AND 
OLI BACT.. t ,FECAL COLI :dtlfP|«/IOOHL> 

IcSSSflS 
D̂ T̂E REPORTED 10/ 8/861 

ltT1 
DOWj PM., LAX»WATOWV OIWKCTOH 

l|?r OF HIM CORF. M U M I T I O TO THC ffUCC OF TMI SCRVICC RCNOCRBO AND FAIO. 



'•^^lAAyy-'^'^m'^ 

FiC 
03/24/86 14:22:88 
SAMPLE: 5ML 560554 
COWDS.t , 
RANGE! (̂ KV̂ liW&tf;;̂  

188.8-1 

RIC 

ri 
H i 

O 
z-o 
3 09 

•m :yb^ 

K U. 1̂  K U 

1 
280 

10:00 
1000 SĈ ^ 
50:00 TII" 

I i 



? t3uAI\iTIT A T l d 
A. 
DATA: PjAtS^l. 
09/24/S|2 14: 
SAMPLE if SML 
CoNos. j 
SUBMITTED BV. 

8 
.a. 9 
18 
11 
12 
13 
14 
15 
16 

; -17 
' ' IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2B 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
J9 
40 
H 
^2 

43 
'•4 
•5 

46 
47 

8 

r AMOUNT*... ^..rt^^^ 

1 BROMOCHRL^mi l^y i r -X INT . STD ) 

3 C H L O ^ M S ^ ^ ^ ^ ^ ^ ^ 
4 BROMOMETHATiî r̂ 's 
5 VINYL CHL0R3X>E 
6 CHLOROETHANE" 
7 METHYLENE ( ; H U ) R I D E (C) 
~ ACETONE 

CARBON 0] 
I t IHSICHLOROETI-fitE <B) 
1. l-DICHLOROETHANE(E) 
TRANS a-DICHLOROETHENE (D) 
CHLOROFORM 
1. 2-DICHLOROETHANE(H) 
TRICHLOROiaUUqROMETHANE 
DICHLOROFLUOROMETHANE 
ACROLEIN -I v r i ^ = 
ACRYLONTTRldE 5 ^ * ? / ' 
1. 4-DIFLU0R0BEJaENE(INT. STD) 
2 -BUTAN0NE: ;WlEKi^ " 
1. 1. i-TRICHLOROETHANE ( I ) 
CARBON TETRA'CHLORIDE 
BROMODICHCOROWETiiANE (L ) 
1. 2-DICHLOR0PRgnfafe(X) 
TRANS-1. a -D ICHLMPROPENE (AA) 
T R I C H L O R O E T H E N E ^ f f ^ ^ 
DIBROnOCHLbRD»1^||4ANE(0) 
1. 1. 2-TRICHt.0R<ifejhiNE(H> 
BENZENE (BEN) / 
C I S - r ; 3-DZeHk^0R0Ri0PENE<Z} 
2 - C H L O R O E T H Y L V I N V L E T H E R ( NN) 
BROMOFORM (P) >|W 
CHLOROBENZENE-DS /(INT. STD) 
2-HEXANONE (MBK )=^^; 
4-METHYL-2-PEiNTAN0NE(MIBK) 
TETRACHLOROETHENE (Jd) 
ETHANE. 1, 1, 2, 2-TETRACHLORO-
TOLUENE(TOL) '.A-yA.-
CHLOROBENZENE(Q) 
ETHYLBENZENE(EB) 
STYRENE 
META-XYLENE 
ORTHO/PARA-XYLENE 
META-DICHLOROBENZENE< MDCB) 
ORTHO-DICHLOROBENZENE ( ODCB) 
PARA-DICHLOROBENZENE(PDCB) 
D8-T0LUENE(SURR. STD) 
BROMOFLUORBENZENE(SURR STD) 

• y^iS. 
. • .f±i^tr...> 4. . 



4 NOT FOUND 

• 7 4 . 2 8 3 ^ : - ^ ^ ^ 
108. 460 ̂ ilC ̂  v ^ 0 4 

0. 743 

^20 
21 
22 

••23 
24 
25 

•26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3B 
39 
40 
41 

^z-
43 
%A 
(5 

§6 

4»« 
97 33i 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
130 419 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 

630 
525 
560 

NOT FOUND 
NOT FOUND 
92 604 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FWJNO 
N O T F O U N D 
N O T F O U N D 

MOT FOUND 
O^NOT^llUNb 

t7 "^100 -̂ '599 
8̂ 95 744 

1. 000 A BB 
0. 599 A*BV 
0. 661 A BB 

S 290358. 
":;5i8641. 

* 19 0. 836 A BB 888. 

117 
43 
43 

31:30 33 
26:13 33 
28:i0e 33 

1. 000 A BB 
0. 833 A*BB 
0. 889 A«-BB 

30:12 / S3 0. 959 A BB 

227069. 
458. 

1462. 

3414. 

ii^ii.yi.': 

37; 12 33 
A BB 
A BB 

202263. 
194126. 

250. 000 NC 
104. 499 NC 
14. 481 NC 

1. 527 NG 

250. 000 NG 
310. 044 NG 
298. 135 NG 

4. 199 NC 

233. 322 NC 
237. 846 NC 

:• •-•i-:iwr.-4.Arte-. 

i i : '6 i . - r 
4. 83 
0.67 

0. 07 

11. 61 
14. 40 
13. 84 

%20 
*• V-kif-

10. 83 
11. 04 



!•• 
•I 

.W-'iAA4-
DUAL MASS SPECTRUM < 
69/24/86 Hi'̂ îGO + ' >i33 
SAMPLE: 5ML 660554 -^.y^,: : 
ENHANCED (S 15B 2N eT>::;i.ĵ  af|j;^ 

DATA: PU6397 liai-
CALI; PU6397 «2 

:iy: 

•••• 'te^f • 
1^, 

RICiv ; -^Mi; / 36671 
49/ 49 



--y:lA 
-ittf^j^-.y. -'.-tt.. ••/•. 

'• R' 

LIBRARY SEARCH 
09/24/86 14:22100 +̂  6i33 
5ANPLE: 5ML 660554 
CONDS.: ' 
ENHANCED <S 158 2N BT) 

OATA: PU6397 « 131 
CALI: PU6397 « 2 RIC: - I 29439. 

:;Sl 

C.H2.CL2 

49 
1 
7 

f IT 955 

I I I I I I I I I I I I I 

Am 

METHYLENE CHLORIDE (C> 

1888 

» l ' l I I l ' l ' I » ' I I ' I 

SAMPLE MINUS LIBRARY 
I ' ' ' -1—<—r 

^ -1000 
Zsi M/2 

iy 

' is JO 

1 T 

A::- I 

-•»v5;iii<-'.--*T 
: [• j 

•IM-:! 

" I I » I I [ I I t I' I 

45 50 VJ 55 
"T— 

60 
- t — I — I — 

65 
->—r— 

70 
I I I ' j \ ."I ' . ' i I I . 'V' . 1' 

• - 75 •• V-88 

m~iAiM 

r," I I 1-'.,. I »• ,. •••.'..I 

:iyy^iim 



100.0-1 

58.8 — 

M/2 

5f'.0 

100.0 

* ($1 

DUAL MASS SPECTRUM y^A. 
09/24/86 14:22:00 + li06 
SAMFLE: SML 660554 
CONDS.: 
EHHAHCED <S 158 2N 0T) 

\A} 

'A 
'•r.-l -

>. 

i DATA: PU6397 #22 
CALI: PU6397 #2 

• • . A.-.•[-•A 
• •^^S '̂̂ ''"'' AA:yA§^AA 

•BASEi::if̂ fe44/v''44'" -
RIC: ̂ |^l!^i^i/r^l96863i-'--'^^ 

Ag^f-fA 

A:AA 

''. 'viA.' >• 

V:ii!''-'' 

•' :-t . ' 

•• • • .. .j.t.r- • -fj 'i-. y 

- r 
45 

• •v.: i\ f . 

A^ 



••••••ti-ii.: 

LIBRARY SEARCH ••^y.-.i 
09/24-36 14:22:00 + 1:06? 
SAHPLE: 5ML 660554 
COHDS.; 
EHHAHCED <S 15B 2H OT) ' 

DATA: PU6397 « 22 
CALI: PIJ6397 « 2 

AiBfiSI^Wlii 44 
RtCf̂ '̂ . 1153887. 

Isi 
' ',yf 



TOTOL IOM cm>onnToe»nw 
nia >I'S450 3 .̂î :i00.8 aau. SUL U K K BH-'AE 18UL BH 393 U 918 

T i r ~ 
- 4̂ 8.- . ^ . . , jB̂ S 12JI8 16118 

S8888» 

588880; 

488888; 

38888^ 

288888̂  

188888-

J L 
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Data F i l e : >P2498::D1 
Name: 2UL 660999 BN/AE 
Misc: IQUL BN 392 CD 910 SU2 BTL«90 

Id F i l e t iIDXPP;tSC 
T i t l e : PRIORITY POLLUTANTS 
Last Calibration: 860922 14:19 

Operator ID: STEUE 
Quant ̂ Timei ?^860922 14:24 
Iniected at: 860922 10:96 

:*̂f--*»-î''i--: 



Operator ID: STEUE 
Output F i l e : -^498: :0P 
Data F i l e : _ i e 2 4 9 8 i - ^ D l — — 
l)affle:'2UL 660999^ BN/AE 
Misc: lOUL BN 392 CD 910 SUI2 

QUANT REPORT 

Quant Rev: 4 Quant Time: 
Iniected at: 

Dilution Factor: 

860922 
860922-

BTL*90 

14:24 
10:^6-
1.00 

ID F i l e : IIDXPP::SC 
T i t l e : PRIORITY POLLUTANTS 
Last Calibration: 860922 14:19 

Compound R.T. Scant Area Conc Units q 

1) *1.4-DICHL0R08ENZENE-d4 11.77 429 70627 40. 00 N6 89 
3) 2-Fluorophenol (SS) 8.90 269 149199 69. 66 NG 99 
7) Phenol-d6 (SS) 11.14 394 131847 49. 89 NG 82 

19) •NAPHTHALENE-dB 19.99 612 264499 40. 00 NG 47 
16) Nitrobenzene-d9 (SS) 13.91 910 212110 68. 94 NG 89 
27) •ACENAPHTHENE-dlO 21.09 881 126812 40. 00 NG 99 
31) 2-Fluorobiphenyl (SS) 19.19 786 374680 64. 79 NG 99 
42) 2;4,6-TribromophenoI (SS) 23.93 1000 68898 72. 80 NG 90 
43) •PHENANTHRENE-d10 29.97 1100 220087 40. 00 NG 94 
94) •CHRYSENE-dl2 33.67 1496 124071 40. 00 NG 47 
99) Terphenvl-dl4 (SS) 30.62 1347 262001 103. 70 NG 37 
61) bis(2-E'thylhexyl)Phth6late 34.22 1923 6322 2. 43 NG 89 
63) •PERYLENE-dl2 37.74 1699 106988 40. 00 NG 78 

• Compound is ISTD 

,1 
31 



MS 

MS data ft|B;;header from : >P2498 

Q«,.piai^k^^pilSgg BN/AE . Operator: STEUE 
Mi»c^^lP®t^?2"CD 910 SUI2 

i e l : 96 SW/HUrev.: CA ALS* : 
II Tuning f i l e : MT9301 No. o 

9/22/86 10:96 
-BTLf90 

Svs* 
Hetfiod: 
Sou Analyzer temp. 

ChrocMtographic temperatures : 
Chroaatographic times, min. : 
Chromatographic rate, deg/min: 

220 

30. 
4.0 
8.0 

f extra records: 1 
Transfer line temp. : 280 

300. 
9.0 
0.0 

0. 
0.0 
0.0 

0. 
0.0 
0.0 

>P2498 2UL 660999 BN/AE 
39.01 900.0 CLP ADC TIC 

lOUL BN 392 CD 910 SU2 

Peak R.T. f i r s t max last peak raw 
* min. scan scan sean height area 

1 6.029 142 144 147 67093 128399 

2 11.771 422 429 428 193799 467627 
3 19.994 609 612 619 210093 980748 
4 29.973 1099 1100 1103 213931 989694 
9 33.672 1492 1496 1499 107094 316983 

6 37.742 1691 1699 1699 70776 260071 

Sum of corrected areas: 
11:91 AM MON., 22 SEPT, 1986 

corr. 
aree 

128399 
467627 
980748 
989694 
314896 

298881 

2336209. 

0. 
0.0 
0.0 

corr; H of 
max. total 

21.92 5.49 
79.89 20.01 
99.16 24.89 
100.00 29.06 
93.77 13.47 

44.20 11.08 

M.A>AiAA:.A-



KgfEKEHCt. SIHWtfHKII SPgCTKUW 
F i l a >P2391 btsli^-kthylhaxyllHhtnaiata 
Ipk Ab 16283 14SU8 

"S55535~r¥i«T 

-6? 

7» 83 184 

48 88 Tft 

1*7-

288 
SmiPLE SPECTRUH (»nCKCROUM» SOTTKBCTCD) 
n i a )r24C0 SUL U K K IH f̂lg .,,i8UL BH 893 CB 918 8Ug 
Ipk Ab 2462 Ut im 

0 

i c a n i ^ a 
34.22 a i n . 

2888- ~ 
67 

i88e4 78 83 I M 
ll J i\i . { . 

40 00 

167 279 
\ 

•48 

168 M8 240 1& 
SAHPLE SPECTRUH (UHALTEREO) 
rn» >pp4f;ii 2UL iiKSH BH/AE lAUL BH 393 CB 918 SUS 
Bpk Ab 2462 149 

2888̂  

Smn ISPn 
34.22 Bin. 

67 

7« , 33 1»4 

i,tif ,1. , f .i, 

€8 
167 

1 
48 88 1̂ 8 . ' U8 288 248 

279 

Data F i l e : >P2498::D1 
Name: 2UL 660999 BN/AE 
Misc: lOUL BN 392 CD 910 SU2 
Quant Time: 860922 14:24 
Iniected at: 860922 10:96 

Compound No: 61 
Compound Name: bis(2-Ethylhexyl)Phthalate 
^Scan Number: 1923 
Retention Timet 34.22 min. 
Area: 6322 
Concentration: 2.43 NG 
q-value: 89 

BTL#90 

345. 
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r n * >p?4Rit 
•ok Ab 3 2 9 2 

3UL iiSeCB BH/flC i8UL BH m t i 918 SU2 
SUB ABS BVC 

28888- 47 
/ 66 

/ 

63 

a 
78 

91 
/ 

68 68 
F i l a >BICSB Carbon ic a c i d , d t a t h y l a s t a r 

98 188 

Iplrjto 698̂ ^̂  FLT 

47 

A 
63 

91 
/ 

68 68 78 88 98 188 

F i l e .^BIG, 
Bpir Ab 9 9 ^ 

188884 ^ 

46 

lo 

FLT 

Scan 144 
8 . 8 3 a i n . 

.188 

118-

N 
118 

Scan 684 
J I . 8 8 .Bin . . 

118 

TTT 
Scan 688 

8 .88 a i n . 
f l 8 8 

lo r 78 

1. C a r b o n i c a c i d , d i e t h y l e s t e r 118 C9H10O3 

Sample f i l e : >P2498 Spectrum #: 
Search speed: 1 v ^ l : i j j l t i n g :bption: N 

144 
Ho«r-of ion ranges searchedt 44 

1. 

Prob. CAS • CON • ROOT K 

44^ 109988 689 "BIGDB 27 

DK •FLG TILT % CON C_I R_IU 

70 1 0 109 29 17 19 

-• —;.f-..^.^^fgifyr^-.-——a-...-•.••••.'.•••••...••., "-V r r : ; . ' . ' " • -



FDR VWtt^ SAMPLES 

(A,s) (RF) (Vo) (V,) 

EICP AREA OF 
CHARACTERISTIC ION 
(FROM TABLES 4-6) FOR 
ANALYTIC* 

l̂ rUfiUc shewn Cct Asff. 

48 

;:̂ :|i;:ip 

-AREA OF CHARACTERISTIC 
ION OF ASSIGNED IS. 
NQ OF IS 

» VOLUME OF H2O 
EXTRACTED IN ML. 

r VOUllME OF EXTRACT 
INJECTED IN /iL. 

> TOtAL VOLUME OF 
EXtRACT (2600 /iL. WHEN 
NO biLUtiONS) 

(//£,'!6Zl)0.co)(/9w)(zo) 

Z) Tohl 69rf€c4of a^J ^ APC 
OMJ neAr<4^ jyti^c^ W^t^ 

I • • -it 

•IF SECONDARY ION MUST BE.USED BECAUSE OF INTERFERENCES 
RF MUST i3E GENERATED USING THE SECONDARY ION. 

.*/•• 



RECONSTRUCT SCREEN OUMP 
Data Acqai«it4on -

Tima:17:20:27 

Tima:20:S3:31 
Mathod:FEST2 

Data:THU 02 OCT 86 

Data:TUE 3 0 SEP 8 6 

F I L E : i:PEST2i91 SCALE: 188 RANCE (MIN.): 8.83 TO 38.88 

18514 

to 
r 
3 
o 

4118, -

18 15 
niHUTES 

28 25 38 

\A\ 



Channal » 4 Tima:21:24:03 Oata:TUE 30 SEP 86 
Run 84 of 100 

Sample nama. 
Da t a f i l e . . 
Mathod nama. 

NJOEP 
.OAT256:PEST2191 
.PEST2 

Au tho r . . . . 
Zns t rument 
Co 1umn.... 
No t a s 

LAL 
ECD 
C 
Primarr Column Runt 

Run t ime. 
Acq. t ime 
Start PV. 

30.00 min. 
20:S3:31 
20.00 sac. 

Slope sens 0.7S av/sae. 

Dalajr time. 
Acq. data. . 
End PV 
Actual FV. . 

.0.00 min. 

.TUE 30 SEP 86 

.130.00 sac. 

.140.0 

Area rejact....SOO 
# peaks found..30 
Vol . Inj S.O ul 
Conv. factor ... 1 . 000 

Sampla amount..1.000 

METHOD NOT CALIBRATED! 

AREA PERCENT REPORT 

PeaJc R.T. (min) R7S Paak nama Araa % Area Peak Ht . BL 

7? . 623 2940182 699631 BB 
0 .094 2009 339 BV 
0 . 138 5878 - 904 W 
0 . 030 1091 284 VB 
0 . 038 2127 284 BV 

0 .301 11116 1195 W 
0 . 178 6364^^ 984 W 
2 .383 8 7 9 8 0 / 3618 W 
1 .412 32142< 4311 W 
0 .339 20634^-., 1687 W 

0 .133 .•fciJir 3002 4.* 628 W 
0 .274 .021 10123/22?.^ 1047 VB 
0 .094 .51 3466// . / . 362 BV 
0 . 277 1 0 2 4 3 / 754 W 
0 . 298 11002^ 829 VB. 

0 .316 11632 ' 798 BE 
0 . 043 1606/ 119 I B 
0 .494 i82334y,^ 413 BV 
1 .292 , \V\ 47704 2099 Jj[B 
0 . O i r Hi. ' - trTiirî ffiifiiiTirijf' irnji- • iwliini 
0 .048 • : trri " " • -
0 . 343 ^C-'^ 12757/i'j--^ 343 BB 

10 

0 . S32 
0.932 
1 . 075 
1 .237 
1 .497 

1 . 733 
1 .932 
2 . 193 
2.716 
3 . 027 

3 . 326 
3.711 
4.214 
4 . 733 
5 .007 

3 . 780 
6 .372 
7.881 
8.331 

. .-:;iis;stiM!;>;̂ ,̂'Vi\i.., ,, . 

9.9S9 
11.410 5(̂ 1)1? IlO 



23 
24 
23 

26 
27 
28 
29 
30 

T O T A L S 

1 2 . 7 1 0 
1 4 . S S S 
1 5 . 1 7 2 

1 8 . 6 9 1 
2 0 . 7 4 9 
2 3 . 4 3 2 
2 5 . 3 8 4 
2 8 . 3 5 1 

0 . 2 9 2 .Or-i) 10774 : ( 
0 . 1 9 0 7000.-' 
0 . 1 8 7 6 9 1 4 / , , , \ 

0 . 177 -6521 
0 . 166 iC-A' 6 1 1 8 / - ' ' 
9 . 4 2 0 3 4 7 8 4 8 
1 . 1 5 9 42806 
0 . 0 3 9 1435 

100 . 000 3 6 9 2 6 3 7 

2S8 BB 
177 BV 
160 VB 

1 - B B 
1 2 6 B B 

S3 36 BE 
705 -BB^^ 

9 4 BB 

„ HSi'l;-,-.. 

J 



RECONSTRUCT SCREEN DUMP 
Da ta Acqui s i t i on 

i me : 1 4 : 0 6 : 4 1 

Time:13:33:43 
Method:FEST2 

Date:THU 0 9 OCT 8 6 

Date:THU 0? OCT 8 6 

FILE: i:PEST23e2 8<MLE: 188 RANGE (HIN.): 8.83 TO 38.88 
18964 

15 
niNUTES 

2 A 

J 

5̂1 



Channel » 4 Time:14;04:27 Date:THU 0 9 OCT 
Run 410 of 100 

36 

Sample name NJDEF 
Data f i l e DAT258 
Method name PESTS 

PEST2302 

Author. LAL 
Ins t rument..... ECO , / 
Column y ^ i - Z "h ô ^ ^ - h ^ O 0r» /00//2O 5o'PeL.CO?ORr 
Notes P •I'T Column Runs 

\<tMBTOĝ  

Run t ime. 
Acq. t ime 
S t a r t PV. 

.30.00 min, 

.13 : 33 : 43 

.20.00 sec. 

Slope sens 0.75 uv/sec 

Delay time 
Acq. date. 
End PV.... 
Actual PV. 

..0.00 min. 

..THU 0 9 OCT 8 6 
.150.00 sec. 

. . 140 . 0 

Area r e j e c t . . . . 5 0 0 
* peaks found..24 
Vo 1 , I n j 5.0 ul 
Conv. factor...1.000 

Sample amo unt. .1.000 

1 S S S S S S S S S C S B 8 S S 1 

METHOD NOT CALIBRATED! 

,-. r- . 7 Ci t 

I S S 3 a 3 3 8 S S 3 

; = = = s = s s x 

AREA FERCENT REPORT 
: s s « B s I 

Peak R . T . < m l n ) R / S Peak name 
S t t X « 3 3 S S 3 3 3 3 3 3 3 3 3 3 mmm 

Area % Area Peak Ht. BL 

76.498 5324281 599547 BB 
0.106 7367 947 BB 
0 . 100 6966 612 BV 
0 . 975 67833 2773 VV 
0 . 764 S3189 3137 VV 

1 . 052 73191 5144 VV 
1 . 782 124027 5455 VV 
2 . 398 166884 4553 VV 
0.941 655 10 2519 VV 
0 . 6 97 48536 2892 VV 

2.312 1609 49 4392 VV 
1 . 083 75403 1877 VV 
0.555 38606 858 VV 
0.583 40610 761 VE 
0.012 865 78 EB 

0.027 1898 123 BB 
0.03 4 3733 131 - 88 
0 .093 6465 isr BB 
0.007 504 28 BB 
0.146 10139 108 BB 

1 . 093 
1.640 

; 2 . 031 
* 2 . 4 78 

2 . 985 

6 •''^'^ 3 .375 
7 O- f 3 . 613 
8 o- •̂71' 4 . 367 
9 o • '"̂ 5 5.001 

10 o- a'8 5 • *03 

l l c i l ' 3 2 6.116 
1 2 c i 7 ' * - ^ 5 » 
1 3 f. • i ; 7 8.129 
1 4 . ' 
15̂ : .vy^cl.O .266 

16-^ - ^ l ^ l 1 .141 
17 C.LOi 1.2.803 
18C*-'^ 15.010 
19C-C11 15.882 
20^ .L'.W 16 . 780 



23 25.671 

TOTALS " • - -

9.773 

100.000 

680192 

6960028 

8738 BB 

[ 3 3 S S S 3 S S 1 

I 

J 



1/ c> 

v̂«r4ir IXI. 2. RogortiHy Package 
NJ DEP I.D. # TO- Trip Blank 

3SC 
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HOLZMACHER, MeLB«OON and MURRELL. P.C . CONSU-TING ENGINEERS, ENVIRONMENTAL SCIENTISTS and-PLANNEflS 

575 BROAO HOLLOW ROAD. MELVILLE. N.Y. 11747 • 516-694.3040 

N.J. ECP Lab tio. 660558 
65 Prospect St. Î ype: Misc. - Tier I 
Trentcn, NJ 08618 Point: Trip Blanlc 

Date collected: 9/11/86 
Date Reoeived: 9/12/86 
Collected By: CL 99 

FRic«nY pomnams ANALYSIS - PURGEABLE ORGANICS 

Scan No. Cas Ncnber 

74-87-3 
74- 83-9 
75- 01-4 

135 75-09-2 
75-69-4 
75-35-4 
75-34-3 
156-60-5 
67-66-3 
107-06-2 
71-55-6 
56-23-5 
75-27-4 
79-34-5 
70- 87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71- 43-2 
10061-01-5 
110-75-8 
75-25-2 .A 
"127-10-4 
106-88-3* 
106-90-7 
100-41-4 
541-73-1 
95-50-1 
106-46-1 

Ccnfxxmd ugA 

Chlorcroethane 10U 
Brcmcmethane IOU 
Vinyl chlordLde IOU 
Cblocoethane IOU 
Methylene chloride 15 
Trichlorof luoranethane IOU 
1.1- dichloroethene IOU 
Irl-dichloroethane IOU 
CisAtans-1 r2-dichlQroethene IOU 
Chlorofom IOU 
1.2- dichlaroethane IOU 
1,1, l-TrichloEoethane IOU 
CaA±on tetrachloride IOU 
BrcRodichloranethane IOU 
1,1,2,2-Tetrachloiroethane IOU 
1,2-dichloropropane IOU 
Trans-1,3-dichlaropropaie 10U 
Trichloroethaie IOU 
Ditoomxhloranethane IOU 
1,1»2-trichlQroethane IOU 
Benzene IOU 
cis^1f3-rDichlorapcopene 1(X7 
2-chlaroethylviryl ether IOU 
Bronoform -:::yA'i>î \i\̂ :y. IOU 
Tetrachloroethene • ^ ; lOU 
Toluoie IOU 
Chiorobenzene IOU 
Ethylbenzene IOU 
1f2-4>ichlarobenzene IOU 
If 3-Oichlorobenzene IOU 
If 4-Dichlorobenzene IOU 

Date Reported: 10/15/86 

I 
1 

i 1 

lc, McLendcn, P.E. 
Lafaocatoô  Director 

MtMMi NMI Yak • rtnoMiMtii N M y«rti< 
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I 
I 
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I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
i 
1̂  

NJ DEP Sanple #: Trip Blank 

QRGMiCS dMLYSIS OAIA 9€ET 
Aqa 41 

Tantatively i8Mtiria4 Cô Miunds 

C.A.S. 
i r 

1.. 
2.. 
3.. 
4._ 
5-] 
6. 
7.. 
8.. 
9._ 

I l l . . 
I l l ._ 
I 12._ 
I 13._ 
I 14._ 
I » ._ 
I 16._ 
I 17._ 

• w._ 
« 19._ 
I 2I._ 
I 21._ 
I 22._ 
I 23._ 
I 24._ 
I 
I 26._ 
I 27._ 
I 28._ 
I 2»._ 
I 30. 

Unknown (Carixn Dicxide) 

% Prob. 
RT ar Seaw 

Nuabar 

i i . 

Estiaatad 
Coacaatration 

i j u ^ l ar U9A9) 
3QB 

i5U 



HOLOylACHER. MIBLENOON iuid MURRELL. P.C • CONSULTINQ ENGINEERS. ENVIRONMENTAL SOENTISTS and PLANNERS 

Lab'^« ROAO. MELVILLE. N.Y. 11747 • 516-694-3040 

CcnoentratioBs^ Lo>r 
Saaaple Lab No. 660559 - TO 

Date Esctracted: 9/16/86 - 9/17/86 
Date Analyzed: 9/22/86 Gone Factor: 1000:1 

Senii-Volatdle Ccopounds 

NUEDber 
65-75-9 N-Nitrosodixaethylamine 
108-95-r EhHJol 
62-53-3 Aniline 

ug/l Nunber 
IOU 83-32-9 

51-28-5 
100-02-7 
121-14-2 
606-20-2 
84-66-2 
7005-72-3 
86-73-7 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

111-44-4 bis(2-Chloroethyl)Ether 
95-57-8 2-ChlocqDhenol 
541-73-1 1,3rOicfalorcbenzene 
106-46-7 1,4-b£idilarcbenzene 
95-50-1 1 r2-Dichlarobenzeie 
39638329 bis (2-chloroisopropyl) ether IOU 534-52-1 
621-64-7 N-Nitroso^i-n-PropylaminelOU 86-30-6 
67-72-1 aexachloroethane IOU 101-55-3 
98-95-3 Nitrobaizaie IOU 118-74-1 
78-59-1 laophocone IOD 87-86-5 
88-75-5 2-NitXQphenol IOU 85-01-8 
105-67-9 2,4-DiBiethylphenol IOU 120-12-7 
111-91-1 bis(2-Chloroetho>q )̂Methane IOU 84-74-2 

206-44-0 
92-87-5 
129-00-0 
85-68-7 
91-94-1 

Hexadilarocyclopentadiene IOD 56-55-3 
117-81-7 
218-01-9 
117-84-0 
205-99-2 

,i;|207-08-9 
'*i50-32-8 

193-39-5 
53-70-3 
191-24-2 

(1) Cannot be separated frcm diphsxylamine 

120-83-2 
120-82-1 
91-20-3 
87- 68-3 
59-50-7 
77-47-4 
88- 06-2 
91-58-7 
131-11-3 
208-96-8 

2 r 4-Oichlorophenol 
1 r 2,4-'nn.chlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Ghlato-3-Methylphenol 

2 ir 4 f S-'teichloL'ophenol 
2-Chlorcnaciithalene 
Dimethyl Phthalate 
Aoen£^3hthylene 
,;,:-:'J:-ir^i>:,sri;-,"r -':•••-: 

IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 

Acenaphthene 
2, 4^)initrophenol 
4-Nitrophenol 
2, 4^>initrotoluaie 
2,6-Dinitzotolaene 
Diethylphthalate 
4-ChloroEhei^l-phenylether 
Fluorene 
4,6-J)initro-2-MBthylphenol 
N-Nitrososdiphaxylamine (1) 
4-Bran:^)hei:^l-^i)ei^lether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthaie 
Benzidine 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Bena>( a}Anthraoaie 
bl8(2-Bthylhexyl)Fhthalate 
Chrysene 
Di^i-Octyl Phthalate 
Benzo(b)Fluaranthene 
Benzo(k)Fluoiranthene 
Benzo(a)Pyrene 
Incleno( 1,2,3-od)Pyrene 
Dibenzo( a,h)Anthraoene 
Benzo(g,h,i)Pezylene 

ugA 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
TOD 
IOU 
50U 
IOU 
IOU 
IOU 
50U 
IOU 
IOU 
IOU 
IOU 
80U 
IOU 
IOU 
20U 
IOU 
IOD 
IOU 
IOU 
IOU 
IOU 
iOo 
IOU 
IOU 
ion 

I 
1 

Date Reported: 10/16/86 

• -.--•fl-i-.-.-r.t̂ tltt.- •, • -
, _ L • -

* * * * * * * * * * * * * * * * 

IiaboEitocx^I^^ 

•.'i-^t};'---y..yri,-h •••••' : •• • 
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NJ E«EP Sample #: 

t 
I 
I 
1 
I 
I 
I 
I 

I 
I 
I 
I 
1 
f 

1 

QRCmiCS MLISIS OATA 9CET 
(hge 4) 

Tentatively Unttftatf Coipounda 

1 C.A.S. 
1 ikMbar 
1 

1 
1 CiapMnd NMS 

1 
1 
1 

. - . 1 n ar Scan 1 Est iMtad 

1 (ao/I -r uk/kttl 
1 1. 1 - - 1 141 1 — - l U 
1 2. I 1 1 
1 3. 1 1 1 1 
1 4. 1 1 1 1 

1 5 . 1 1 1 1 

1 6. 1 1 1 1 
1 7. 1 1 i 1 
1 E. 1 1 1 
1 9- 1 1 r 1 
I I I . 1 1 1 1 
1 11. l_ 1 1 1 
1 12. 1 1 1 1 
1 13. 1 1 1 1 
1 U . 1 1 1 1 
1 15. 1 1 1 1 
1 16. 1 1 1 1 
1 17. 1 1 1 1 
1 18. 1 1 1 1 
1 19. 1 1 1 1 1 
1 28. 1 1 1 1 - 1 
1 21. 1 •: 1. 1 1 1 
1 22. 1 I 1 1 1 
1 23. 1 1 1 1 1 
1 24. 1 1 1 1 i 
1 25. 1 1 1 1 i 
1 26. 1 1 1 1 1 
1 27. 1 1 1 1 1 
1 28. 1 1 1 1 1 
1 29. 1 . 1 1 1 .1 
t 31. 1 1 1 1 1 
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HOLZMACHER McLENDON and MURRELL. P.C » CONSULTING ENGINEERS, ENVIRONMENTAL SCIENTISTS and-PLANNERS 

, 575 BROAO HOLLOW ROAO. MELVILLE. N.Y. 11747 • 516-694-3040 

N.J. CEP 
65 Prospect St. 
Traitcn, NJ 08618 

Saonple lab No. 660560 
Date Extracted: 9/18/86 
Date Analyzed: 10/6/86 
Type: Misc. - Tier I 
Point: TO 
Collected By: CL 99 

ANALYSIS FCR PESTICIDES/FCB's 

C A . S . No. Ccopcund ugA 

319-84-6 Alpha-BHC 0.05U 
319-87-7 Beta-BBC 0.05U 
319-86-8 Delta-BBC 0.06B 
58-89-9 Gamna-BHC (Tiindane) 0.05U 
76-44-8 Heptachlor 0.05U 
309-00-2 Aldrin 0.05U 
1024-57-3 HeptacMor E^xsdde 0.05U 
959-98-8 fiidosulf an I 0.05U 
60-57-1 Dieldrin O.lOU 
72-55-9 4,4'-DDE O.lOU 
72-20-8 EndrlA O.lOU 
33213-65-9 Ehdosulf an I I O.lOU 
72-54-8 4,4'-DDD O.lOU 
1031-07-8 Qidosulf an Sulfate O.lOU 
50-29-3 O.lOU 
72-43-5 Methoo^chlor 0.50U 
53494-70-5 Bidrin Ketone O.lOU 
57-74-9 . Chlordane 0.50U 
8001-35-2 „ -Tooeaphene ' I.OU 
12674-11-2 Aroclor 1016 /0.50U 
11104-28-2 Aroclor 1221 d.50U 
11141-16-5 ,;;._,:,„ ,:i:«iAroclor ,1232 A:AAA ;ii0.50U 
53469-21-9 " • '^•^•:,t?|Aroclorv1242 -^^I'dAAl •:v̂ b.50U 
12672-29-6 7\roclar 1248 A-' •'••A. b.50U 
11097-69-1 Aroclor 1254 I.OU 
11096-82-5 Aroclor 1260 I.OU 

Vi = Volune of extract injected (uL) 
Ws s Height of sanple extracted (g) 
Vs » 1000 mL Vt = 3 mLs 
Date Reported: 10/17/86 

Vs » Volune of vnater extracted (mL) 
Vt s Vblune of Total retract (mL) 
Vi = 5 uL 

NcLendonf P.E. 
'Uxector 

MMMh N M Vat • rumlnodMk M* Yak • >vak 
rut. 
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Lab Naae : H2R LABS I Saaple Huiber I 
I 

ORGANICS MM.YSIS OATA SKET 

Tentatively Identified Coapounda 

660560 I 

NJDEP #CD910-m 

CA.S. 
Nuaber 

1.. 
2.. 
3.. 
4.. 
5.1 
6. 
7._ 

I 8. 
I 9.. 
I 18.. 
I U . . 
I 12.. 
I 13.. 
I 14.. 
I 15.. 
I 16.. 
I 17.. 
I 18.. 
I 19._ 
I 21. 
I 2l._ 
I 22. 
I 23.. 
I 24._ 
I 25._ 
I 26._ 
I 27._ 
I 28._ 
I 29. 
I 3I._ 

Coapound Naae 

Unknown 

% ^ " ' " ^ " ^ RT or Scan 
Nuabar 

R t C C i f 

2.24 

Estiaatad 
itritioA 

uq/L^r 

Date R^xarted 10-17-86 ****************** 
* ^ . * 

,C, McLendon, P.E. 
Laboratory Dixectoc 



PAL. 
ii-i'.^'l-f. : 

Envirohmahtal Englnaera & Scientitts 
H O L Z M A C H I R . M C L E N D O N and MURRELL. P.C. 

579 BROAD HOLLOW ROAD. MELVILLE, NEW YORK 11747 (516) 694-3040 

WATCH n n o u R c e s • W A T C R S U T P L V a T R C A T M C N T e t i w c R A a c a T R C A T M E N T • ecocoaiCAL a IMPACT S T U D I E S 
I L STUOieS • PILOT PLANT STUOICS • WATCRAVASTC WATCR LABORATORY ANO ANALVTICAL SERVICES 

LABORATORY 
REPORT 

LAB NO. 
PROJECT NO. 2C 

CLIENTI NAME AND AOORESS 

NEU JERSEY D.E.P. 

63 PR08PECT 8T. 

TRENTOHf NEW JERSEY / OSftYB^ 

TYPE OF SANPLE - HI8CELLANE0U8 
DATE COLLECTED ^ 9/11/86 

^ COLLECTED BY CL 
DATE RECEIVED - 9/12/86 

99 

NJDEP SAHPLE tCD 9J0-TB 
NJDEP 8AMPLE POINT I.D. tTRIP BLANK 

PARAfl
ETER 

PARAN-
RE8ULT ETER 

, ••-••y .. • • 

:^?^RE8ULT ••): ' 

•'t..mjt.A- 1 

HONY 
8ELEN-

<60.0 • XUN 

ARSEIIIC <10.0 # SILVER 
BERYL

LIUN 
; THAL-

<S.00t K) LIUM ^•Kio.o li M 
A-

CADNIUN 
<5.00« ZINC '̂ l<20.0 *» 

iUH <10.0 » PHENOLS '̂ ^̂ î.ooi N 1 
COPPER <2S.O • rJ CYANIDE <10.0 • 

L|AD <2.00* N 

,»• • 
HERCURY 

<0.20* 

Niq(EL <40.0 • 

ALL |f|^LT8 IN (MB/L) EXCEPT AS NOtED BY t <U8/L) OR X (PERCENT) AHD 
p;cpLI BACT. I FECAL COLI (HPH/IOOHL) 

^'WliPR» ODORf TURBIDITY | PH^CUNITS) 
r / APC^l FECAL STREP <C0UNT8/NL) " 

SPEC.COND. (UHNOS) 8ETT.80LIDS(ML/L) 

DATE REPORTED 10/ ̂ /86 

UAWLrrv I 
s. Z P J U . LABORATORV OIRECTOR 



-J 
'•t'--'-'-'i^' *>' ..i.i-*»Mii*iK.iv-wiit>^^ «^«» lr.̂ tV> v:< -.-.--.i^v/^^ 

•A-
1 5 

(MIA: PUeasS ftl 
(»LIt PU6395 #2 

RIC 
89.'24/86 I2x32i80 
SAMPLE: 5ML 668558 
CONDS.: 

| . |^ RANtX: G 1,1808 LASai-ft 8) 4.8 JBUAN: A .8, 1.8 J 8 BASE: U 28/ 3 

"~r-
288 

•yii 



'24/86^^ 12: 32:88 
5ML 668S58 

•V! NJOEP 

Si 

•5> 

1? 

>• 
-4 
S 
6' 
,7 
8 
9 

18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 46 47 48 

ANAt_V6T: CC 

f'AC.-^::-»n»bM-'ft£ii» -^^y''-

BROMOCHRLbRÔ STHANE (INT. STD. ) 
ii<2-DICHL0R0ETHANE.D4 (SURR. 8TD> 
tift-OROfiETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE -
METHYLENE CHLORIDE (C) 
ACETONE 
CARBON DISULPHIDE 
1,1-DICHLOROETHENE <B) 
1, 1-DICHLOROETHANE<E) 
TRANS -1.2-DICHLOROETHENE (D) 
CHLOROFORM 
1, 2-DICHLOROETHANE(H) 
TRICHLOROFLUOROMETHANE 
DICHLOROFLUOF^METHANE 
ACROLEIN i Â... 
ACRYLONITRILE 
1, 4-DIFLU0R06EN2£NE(INT. STD) 
2-BUTANONE (MEK) r : 
1, 1, 1-TRICHLOROETHANE (I) 
CARBON TETRA CHLORIDE 
BROMODICHLOROMETHANE(L) 
1, 2-DICHL0R0PR0PANE(X} 
TRANS-1. 3-DICKttJOROPROPENE (AA) 
TRICHLOROETHENE(K) 
DIBROMOCHLOROMETHAISC ( 0) 
1. i . 2-TRICHL0R0ETANE(M) 
BENZEi^&(BEN)^^:i?^r - r:' i:-
CIS-l>"aHblCHL6R0PR0PENE (2) 
2-CHLOROETHYLVINYLETHER(NN) 
BROMOFORM(P). 
CHLOROBENZENE-DS (INT. STD) 
2-HEXANONE(MBK) 
4-METHYL-2-PENTANONE(MIBK) 
TETRACHLOROETHENE(N) 
ETHANE. 1. 1. 2. 2-TETRACHLORO-
TOLUENE(TOL) 
CHLOROBENZENE(Q) 
ETHYLBENZENE(EB) 
STYRENE 
META-XYLEhE 
ORTHO/PARA-XYLENE 
META-DICHLOROBENZENE(MDCB} 
ORTHO-OZCHyXROBENZENE (ODCB) 

D8-f6L(LOfe(iORR. STD) 
BROMOFLUORBENZENE(SURR. STD)-

'-••''Sf(:*s, ' -: ':̂ '-:'-î &̂' 

mAA.. 



4 
^•5 
6 

^ 7 
8 
9 

10 
l i 
12 

M 4 
15 

' 16 
17 
IS 
19 

se 
,-22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

NOX̂ FOUND 
• NOtVFDUtstt) 
' NOT FOUND 
. 84 135 
43 163 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 

. NOT FOLttiD 
HOT FOUND 
v;NOT FOUND 
m O T FOUND 
NOT FOUND 
NOT FOUND 
114 502 
43 303 
97 334 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
78 438 
NOT FOUND 
NOT FOUND 
NOT FOUND 
117 
43 
43 

630 
521 
567 

NOT FOUND 
NOT FOUND 
92 603 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUNO 
NOT FOUND 
NOT FOUND 
NOT FOUND 
100 600 
95 746 

73. 807 NC 
15. 091 NC 

1. 800 B B ^ ^ 
0. 604 A BB >;^i:S47a 
0. 665 A BB '^?^i5095. 

250. 000 NG 
68. 386 NG 
12. 324 NG 

21: 54 19 0. 873 A BB 

31:30 33 1.000 ABB 
26:03 33 A 827 A BB 
28:21 33 0. 900 A«BV 

30:09 33 0. 957 A BB 

163. 

219940. 
649. 

1246. 

B58. 

0. 106 NG 

250. 000 NG 
453. 582 NG 
262. 323 NG 

1. 090 NG 

30: 00 
37:18 

33 
33 

0. 952 
1. 184 

A^^iir:- -A-y 

11. 85 
3. 24 
0: SB 

0. 01 

11. 85 
21. 50 
12. 44 

0. 05 

A BB 
A BB 

196116. 
180129. 

233. 564 NG 
227. 851 NG 

11. 07 
10. SO 

J i 



" l l , . . 

188̂ 0-1 

58.9-

DUAL MASS SPECTRUM 
09/24.'86 12:32:00 + 
SAMPLE: 5ML 660558 
COMDS.: 
ENHANCED <S 15B 2N 0T) 

6:45 

• I • I I I "I 

DATA: PU6395 #135 
ALI I PU6335 «2 

BASE M/Z: ! 49." 49 ,,. 
RIC: 28633./ 35519. '( 

mm 
Ayl^aMiy-y.; 

I AAi^v 

H/Z 
l l l j 

I ' li ' I J I ' I ' I I 1 I I ' I » I » I ' 1 « 
m A: 208 • • ;V:*^K 

l i l l i l l l l l l l ' I I I I V I I ' I ' ' ' ' I I I I I I: Vf 

, ' •:: i 

••A-W-

50.8-

>\A0O.8-' 



LIBRARY SEARCH 
09/24/86 12:32:00 + 6:45 
SAMPLE: SML 666558 
CONDS.: 
ENHANCED <S 15B 2N 0T) 

DATh: PUb395 135 
CALIs PU6395 # 2 

BASE M/2:̂  49 
RIC: 28639. 

C.H2.a2 
M HT 

mn 
ft y 7 
FIT 962 A 

ileo 
ii 

METHYLENE CHLORIDE (C) 

I i,.^vi. *'^AA^AA,^, 
SAMPLE MINUS LIBRARY 



DUAL MASS SPECTRUM 
09-/24/86 12:32:00 + 
SAMPLE: SML 660558 
CONDS.: 
ENHANCED (S 15B 2N 

108.0-J 



, A , 

AAmp 

1011 
SAMPLE 

LIBRARV SEARCH 
09.'24/86 12:32:00 + 0:39 
SAMPLE: SML 660558 
CONDS.: 

DATA: PU6395 ft 13 
CALI: PU6395 ft 2 

BASE 
RIC: 

M/i!: 

ENHANCED <S ISB 2N ^t^^^A •A 

y ^ - : y ^ ' ^ ' i v 

; i. •. 

i^i/- ir'̂ :;:- • '.<i^'^&'><i^5^:#?raftiSj 

; i . ; V - : ' - ' ^ : - / ' ^ ^ i ^ W ^ i ' 

:A^iA§-^ 

44 
63359. 

.:mA 

C.02 

.M mm 
B PK 44 
RANK 1 
ft 31 
FIT 1800 

0.N2 

ft 36 
FIT 1009 

C.H6.02.H2 

B PK 17 
RANK 3 

359 
FIT 997 

/«/Z 

CARBON DIOXIDE <ACN) T -I r-

1 • • '. I 
AM .ryM: 

'^A,..y^A^:^m 

NITROGEN OXtDE <N20> 

-1 r 1 r 4—r- \ » I I t 

CARBAMIC ACID, MOHOAMMONIUM SALT 

15 
" < — I ^ 1 — I t -

20 ?5 . . I • , 
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TornL I OH CHRonnTQCftn.t 
nia >r24C3 3S.8 SOO.O aau. SUL liSiti SH-'AC ISUL SH 393 CB 91ft f[ 

Tir. 

6«0M» 

seooee 

'1̂1 •. • IIS! i6.et 

seeeoe-

£80000 

leeeee-

I I. 
I J t 

I I 
I. 

e 
f 

I 

f 

ll 
^ i 7 

I. 

12 ' 1'6 ' 20 24 28 32 36 48 

Data F i l e : >P2463::D1 
Name: 2UL 660979 BN/AE 
Miac: lOUL BN 392 CD 910 TB 

Id F i l e : iIDXPP::SC 
T i t l e : PRIORITY POLLUTANTS 
Last Calibration: 860922 14:19 

Operator ID: STEUE 
Quant Time: 860922 16:08 
Iniected at: 860922 19:23 

BTLft95 



i 
1 

Operator ID: STEUE 
Output F i l e : ^P2A6J : iClP 
'Data F i l e : >P2463::1bl 
Name: 2UL 660559 BN/'AE 
Misc: lOUL BN 392 CD 910 TB 

QUANT REPORT 

-- — , • • # 
Quant RB\/t 4^ 

AA..A''::-y '•'•yA'v_. .- ..Dl l:u|;»pn: F a e t o r : 

As-i-'-tii 

860922 16108 
860922_15:23 

1.00 

BTL#95 

ID F i l e : !IDXPP::SC 
T i t l e : PRIORITY POLLUT*«»«TS 
Last Calibration: 860922 14:19 

Compound R. T. Scan# Area Conc Units q 

1) • 1,4-D I CHL0R0BENZE>IE-d4 11. 82 426 64159 40. 00 NG 88 
3) 2-Fluorophenol (SS) 8. 49 263 164219 81. 75 NG 89 
7) Phenol-d6 (SS) 11. 19 395 192862 73. 83 NG 77 

15) •NAPHTHALENE-d8 15. 60 611 221669 " 40. 00 NG 48 
16) Nitrobenzene-d5 (SS) 13. 54 510 172072 66. 35 NG 92 
27) •ACENAPHTHENE-d10 21. 10 880 109918 40. 00 NG 95 
31) 2-FluorQbiphenyl (SS) 19. 14 784 327778 65. 35 NG 99 
42) 2,4,6-Tribromophenol (SS) 23. 56 1000 77159 94. 07 NG 88 
43) •PHEhMNTHRENE-d 10 25. 56 1098 2Q166& 40. 00 NG 51 
54) •CHRYSENE-dl2 33. 68 1495 106619 40. 00 NG 45 
55) Terphenvl-dl4 (SS) 30. 61 1345 230452 106. 15 NG 37 
63) •PERYLENE-dl2 37. 73 1693 86114 40. 00 NG 79 

* Compound is ISTD 

>^^:^A^ 



MS data f i l e header from : >P2463 

9/22/86 
BTL#95 

Sample: 2UL 660559 BN/AE Operator: STEUE MS 
Misc t lOUL BN 392 CO 910*TB i 
Sys. ft: 1 MS modal: 96 SU/HU rev.: CA ALS * : 0 
Mathod f i l e : EXTRII Tuning f i l e : MT9301 No. of extra records: lil 

Spurce temp.: 200 Analyzer temp.: 220 Transfer line temp. : 28tM 

Chromatographic temperatures : 30. 300. 0. 0 0. 
Chromatographic times , min. : 4.0 5.0 0.0 0. 0 0.0 
Chromatographic rate. deg/min: 8.0 0.0 0.0 0. 0 0.0 

>P2463 2UL 660559 BN/^ lOUL BN 392 CD 910 TB 
35.01 500. 0 CLP ADC TIC 

Peak R.T. f i rst max last peak raw corr. corr. S of 
ft min. scan scan scan height area area % max. total 

1 5.993 139 141 143 57880 129918 129348 24.46 8.08 
2 15.604 607 611 614 227063 480288 480288 90.84 30.00 
3 25.561 1094 1098 1101 167865 528736 528736 100.00 33.03 
4 33.698 1491 1496 1499 78018 261419 261419 49.44 16.33 
5 37.727 1689 1693 1700 62635 204189 200987 38.01 12.55 

Sum of corrected areas: 
4:50 PM MON., 22 SEPT, 1986 

1600778. 

i .•J 

^1' 



2UL BM̂ AE IflUL BN 5<>2 t i 9ia TB 
SUB ABB SVC Bpk Rb 28530 

-1 
28888-

47 

A 
68 

'I »i 
58 

63 

L 
7S 
/ 

91 
/ 

68 78 88 98 188 
f l l a >BieD}/orBaal*a -isg^i-- - i T " 

- 1 8 8 8 H ' -: -^^Sf^? • -v-.:,;..:̂ -

Scan 141 
5 . 9 9 a i n . 

uae 
118 

118 

al 
46 

68 68 78 88 98 188 

Scan 688 
8 .88 B i n . 

H8a 

• M •• 
118 

1. Formamide 45 CH3N0 

Sample f i l e : >P2463 Spectrum ft: 141 
Search speed: 1 T i l t i n g option: N No. of ion ranges searched: 45 

1. 

P r o b . CAS ft CON ft ROOT K DK ftFLG T I L T % CON C_I R_IU 

25* 75127 600 "BIGOB 21 30 1 0 86 48 7 14 

31^ 



/ 

RECONSTRUCT SCREEN DUMP 
Data A c q u i s i t i o n 

Ttma:09:08:31 

Tima:18:28:OS 
Mathod:PEST2 

OaterVED 08 OCT 86 

DatarMON 0 6 OCT 8 6 

FILE: PE8T2257 
5332 

M 

3 
O 
U 

3917. 

SCALE: 588 RANGE (niH.): 8.83 TO 38.88 

18 IS 
MINUTES 

28 25 38 

^^iA 

.?\5- ^ r#i(;,.,<i,-.*;,c- ,.rf.,>,-JttaBr̂ <|#î :f| 



Channel * 4 Time:18:38:46 Date:MON W OCT 8 6 
Run 83 of 100 

Samp la nama 
Data f i l e . DAT257 
Method name. . PEST2 

PEST2257 

Author LAL 
Instrument .....ECD 
Co 1 umh ........ 
Notes ..Primary Column Rana 

Run time 30.00 min. 
Acq; t ime. ..... 18 : 28 : OS 
Start PV. ...... 20.00 aac. 

Slope sens 0.73 uv/sec 

Area reject....SOO 
# pealcs f ound ..30 
Vo 1 . Ini 5.0 ul 
Conv, factor. . .1 .000 

Delay time 
Acq. date. 
End PV.... 
Actual PV. 

,0.00 min. 
MON 06 OCT 86 
ISO.00 sac. 
140.0 

Sample amount..1.000 

tmtmmmmmmmmmmmt 

METHOD NOT CALIBRATED! 

1/ J <, 7 

i s s s s s s s s x s B s s s s a s s s s s a 

AREA PERCENT REPORT 
S K 8 X S s m s 

Peak R.T .(min) R/S Paak nama Araa % 
V •,,f,C 

Araa Peak Ht. BL 

1 0 557 79 .277 32S8106 734422 BB 
2 0 ?25 0 . 152 6249 947 BV 
3 1 095 0 .676 27793 4243 VV 
4 1 267 0 .294 12067 1953 VV 
5 1 392 0 .6 38 26200 4031 VB 

6 1 770 0 .717 294SS 39 30 BV 
7 2 236 4 . OSl 166482//UC 15483 VV 
8 2 772 1 .339 53040^ 4324 W 
9 C 3 067 C 0 .719 , —" 29564';'^'' 2408 VV 

10 3 372 0 .098 4027 398 VB 

11 C ' . I 3 .737 
12 4 . 0 0 9 
13 4 . 2 4 9 
14 4 .820 
15 5 .080 

16 5 t 8 4 7 
17 6 . 4 96 
18 fAiltK^m^CAA-A\ . . 
19 ... ft^* 0.1•̂ ^S t̂•.•.•-.iiv̂ ^^ ,̂ y • 
2 0<̂- 8.6S8 V,V-i)2)£ 

0 . 3 0 3 
0 . 0 1 8 
0 . 070 
0 . 3 5 9 
0 . 3 4 5 

0 . 3 0 2 
0 . 0 4 8 

12438 
722 

2860 
14741 
14195 

12423 
19S8 

A- -

• 0 i l 2 3437 
1.148 47191 



23 1 2 8 5 8 V, , 0 193 8 012 Z . 220 BB 
24 1 4 640 0 147 6 0 48 14-0- B*-
2S 16 341 0 026 1082 33 BB 

26 17 693 0 025 1038 36 BV 
27 18 947 0 098 404S 94 VB 
28 21 195 0 097 4004 91 BB 
29 23 771 7 442 305870 4760 BE 
30 25 747 0 791 32491 SOS EB 

T O T A L S 100 000 4109781 

J ,;--,;,tsr'-: 

ll 



RECONSTRUCT SCREEM DUMP 
Da t a Acqui s i t i on 

UASbO 
Cbqio -TB 

T i m e : 2 0 : 2 3 : 5 3 

Time:14:OS:06 
Me thod:PEST2 

Date,THU 0 9 OCT 8 6 

Date:THU 0 9 OCT 8 6 

FILE: PEST2383 

11862 

CO 
H 
r 
3 
o 

SCALE: 188 RANGE (MIN.): 8.83 TO 38.88 

5811 

18 15 
MINUTES 

28 ZS 

•2.--
38 



Channel- ». :T. :. 4 — TTmeTr4 : 35 : 4 7 Date;THU 09 OCT 86 
Run #11 of 100 

Sample nama . .NJOEP 
Data f i l e DAT2 3 8 :PEST2303 
Mathod nama... PEST2 

Author LAL 
Instrument ECD / 
Column. ^ i - Z 3%) o r \ lOO/iZO SoT»ELCJD>OR-r 
Notes P I iliUPy Column Runs 

Run time 30 .00 min. Delay t i m e . . . 0 .00 min. 
Acq. tima 14:03:06 Acq. d a t a . . . . T H U 09 OCT 86 
S t a r t PV 20 .00 s e c . End PV ISO.OO s e c . 

Actual P V . . . . 1 4 0 . 0 
Slope sens 0.75 uv/sec. 

Areareiect....SOO 
It peaks found . . 29 
Vol. Inj S.O ul Sample amoun t .. 1 . 0 0 0 
Conv. factor...l.OOO 

METHOD NOT CALIBRATED! 
s s s s S S S S S S • B s s s s s B s s s s s s s s s s s s s s a s s s s a s s B S S S S S — S S S S S S S S S S s a a a a a s a s s s s s 

s s s s s s s s s s S S 3 S S S S S S S S S S S S S S & S 3 S S S S S S S S S 3 — — — — s a s s s s s s s s s s s s a a a s s a s s s s s 

s s S9 s K ac 

AREA PERCENT REPORT 

Peak R.T.(min) R/S Peak name Araa « Area Peak Ht. BL 

1 0 .101 0 .024 1378 90 BB 
2 1 . 100 79 . 353 3203824 598305 BB 
3 1 .337 0 .292 19124 5293 BB 
4 1 .336 0 .512 33317 4638 BB 
S 1 .868 0 . 044 2848 236 BB 

6 2 .340 0 .582 38043 3985 BV 
7 2 . 488 0 .610 39886 4616 VE 
8 2 .768 0 . 080 3259 709 EV 
9 2 . 990 0 .415 27178 2935 VB 

10 3 .3 77 S S-'dHC 2 .630 172044 13051 BV 

11 3 .627 0 .928 60734 4466 VV 
12 4 .398 0 .971 63504 2779 VB 
13 5 .003 0 .152 9974 679 BB 
1 4 S .611 0 .185 12075 895 BV 
IS 6 1' 6 5 1 .224 80087 3064 VB 

16 6 .'9 8 0 0 .370 24206 1092 BB 
17 8 . 226 .i'^^aO ± Q .027 1786 _ 103 BBl-
18 » - S-;:n'l-78*'-— •'-—-490-
19 I t .Ofr •••• 0 .043 2799 48 
20 13 .029 0 .031 2040 62 BV 



23 15 970 
24 17 223 
23 1 8 331 

2 6 21 727 
27 22 746 
28 23 642 

TOTALS 

0 . 290 18953 291 VV 
0 . 5 64 _36881 VV 

0 . 807 32810 457 VB 

0 . 027 . 1734 sr BB 

0. 010 646 39 BB 
9 . 149 598474 7796 BB 

100 000 6341343 



111. 2. Repcrtlng Padrage 
NJ DEP I.D. » F&-Field Blank 

J 
1 



HOLZMACHER, McLENDON and MURBELL. P.C « CONSULTING ENGINEERS. ENVIRONMENTAL SCIENTISTS and PtANNERS 

S7S BROAO HOLLOW ROAD. MELVILLE. N.Y. 11747 • S1S-694-3040 

N.J. DEP 
65 Prospect St. 
Trenton, NJ 08618 

Lab No. 660562 
Type: Misc. - Tier I 
Point: Field Blank 
Date Collected: 9/10/86 
Date Beceived: 9/12/86 
CoUected By: CL 99 

PRICRTIY FOUITEANTS ANALSfSIS - PURGEABLE CRGANICS 

Scan No. Cas Nisnber 

74-87-3 
74- 83-9 
75- 01-4 
75-00-3 

128 75-09-2 
75-69-4 
75-35-4 
75-34-3 
156-60-5 
67-66-3 
107-06-2 

332 71-55-6 
56-23-5 
75-27-4 
79-34-5 -
70- 87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71- 43-2 
10061-01-5 

f ;110-75-8 
75-25-2 • , " 
127-10-4 
106-88-3 
106-90-7 
100-41-4 
541-73-1 
95-50-1 
106-46-1 

Ccnpound ug/l 

Chlodxmethane IOU 
Broncmethane -.IOU 
Vinyl diload.de 10U 
Chloroethane IOU 
Methy laie chloride 10 
Trichlorof luorcmethane IOU 
1, l-didiloroethene 10U 
1.1- dichloroethane IOU 
Cis/*Prans-1,2-dichloroethene 10U 
Chlorofcaxi IOU 
1, ̂ -dichloroethane IOU 
1,1/1-Trichloroethane 4JB 
Carbcn tetrachloride IOU 
Brcncdichloranethane IOU 
1,1,2 r 2-Tetrachloroethane IOU 
1.2- dichlQrQpropane 1OU 
Trana-1,3-dichloropacopene 10U 
Trichloroethene IOU 
Oifarcncchloranethane IOU 
1,1,2-txichlacoethane IOU 
Benzene IOU 

, cis-1,3-4)ichloropropene IOU 
^ 2-chlCToethylvinyl ether IOU 
Branofonn IOU 
Tetrachloroethene IOU 
Toluene IOU 
Chlarobenzene IOU 
Ethylbenzene IOU 
1.2- DichlorQbenz»)e IOU 
1.3- Olchlorobenzene IOU 
1.4- Dichlorobenzaie IOU 

Date Reported: 10/15/86 
************** 

************** 

.̂C. McLen McLendbn, P.E. 
Laboratary Director 



NJ DEP SEmple #: pieia Blank 

QREMUa m u s t s 0818 9CET 
A j a 4) 

Taatatively Uwliftad Ciipiandi 

1 CA.S. 
Niiter 

1 

1 1 - . 1 W ar Seaa 1 

, F I T | R P r f , j| 

•alatf 1 
ktratiaa -1 

a 1 1 1. 1 Uiknown ( CeU±on Dioxide) 1 - - 1 13 1 

•alatf 1 
ktratiaa -1 

a 1 
1 2. 1 Unknown 1 - - 1 36 1 11 1 
! 3. 1 1 1 1 1 
1 4. 1 I I I 1 
1 5. 1 1 1 1 1 
1 6. 1 1 1 1 1 
1 7. 1 1 1 1 1 
1 8. 1 1 1 1 1 
1 9- 1 1 1 1 1 
i 11. 1 1 1 1 1 
1 11. l_ t 1 1 • 1 
1 12. 1 1 1 1 1 
1 13- 1 1 1 1 1 
1 1*. 1 1 1 1 i 
1 15. 1 1 1 i 1 
1 16. i 1 t 1 1 
1 17. t 1 1 1 1 
1 18. 1 1 1 1 1 
1 19. 1 1 1 1 1 
1 21. 1 1 1 1 1 
1 21. 1 1 1 < 1 
1 22. 1 1 1 i 1 
1 23. 1 1 1 1 1 
1 24. 1 1 1 1 1 
1 K. 1 1 1 1 1 
1 26. 1 1 1 t 1 
1 27. 1 1 1 1 1 
1 28. 1 1 1 1 1 
1 29. 1 1 1 1 • 1 
t 38. 1 1 1 1 1 



HOLZMACHER. McLEWDOH and MURRELL. P.C » CONSULTING ENGINEERS. ENVIRONMENTAL SCIENTISTS and PLANNERS 

575 BROAO HOLLOW ROAD. MELVILLE N.Y. 11747 • 516-694-3040 
lab Naoet H2H laOaff Sanple Lab No. 660563 - FB 
Conoaitration: Lov : • 

Date ESctracted: 9/16/86 - 9/17/86 
Date Analyzed: 9/22/86 Conc Factor: 1000:1 

Sani-Volatile Ccnfjounds 

lAnber 
65-75-9 
108-95-2 
62-53-3 
111-44-4 
95-57-8 
541-73-1 
106-46-7 
95-50-1 

ug/l KhiDber 
IOU 83-32-9 

51-28-5 
100-O2-7 
121-14-2 
606-20-2 
84-66-2 
7005-72-3 
86-73-7 

IOU 
IOU 
lOU 
IOU 
IOD 
IOU 
IOU 

N-Nitro60diinethylamine 
Phenol 
Aniline 
fais( 2-€hlaroethyl )Ether 
2-ChIacoctenol 

1,4^>icfalarobenzene 
1,2-^chlQrd3enzene 

39638329 bis (2-chloroisoprQpyl) ether IOU 534-52-1 
621-64-7 N-Nitroso^)i-n-Propylamine10U 86-30-6 
67-72-1 Hexachloroethane IOU 101-55-3 
98-95-3 Nitrobenzene' IOU 118-74-1 
78-59-1 Isophorone IOU 87-86-5 
88-75-5 2-Nitrophenol IOU 85-01-8 
105-67-9 2,4-DiinBthylphenol IOU 120-12-7 
111-91-1 bis(2-Chloroethoav)Methane IOD 84-74-2 
120-83-2 
120-82-1 
91-20-3 
87- 68-3 
59-50-7 
77-47-4 
88- 06-2 
91-58-7 
131-11-3 
208-96-8 

2,4-4}ichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexadilorobutadiene 
4-ChlQro-3-Methylphenol 

Hexachlorocyclopentadiene IOU 
2,4,6-̂ TricfalorophenQl IOD 
2-Chlarcne^iithalene IOU 
Diinethyl Phthalate IOU 
Acezi£f:hthylene IOU 

IOU 206-44-0 
IOU 92-87-5 
IOU 129-00-0 
IOU 85-68-7 
IOU 91-94-1 

56-55-3 
117-81-7 
218-01-9 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

(1) Cannot be sq>arated fron diphenylamine 

AoenÊ shthene 
2,4-Dinitrophenol 
4-llitxcphenol 
2,4-Oinitrotoluene 
2,6-0initrotoluaie 
Diethylphthalate 
4T<3ilorophenyl-phe3:ylether 
Fluorene 
4,6-^)initro-2-MBthylphenol 
N-mtrososdiphenylaniine (1) 
4-Braicphenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Fhenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthaie 
Benzidine 
Pyreae 
Butylbenzylphtha 1 ate 
3,3 *-Oichlosxtaizidine 
Benzo(a)Anthiaoene 
bis (2-Ettiylhe97l) Rrthalate 
Chrysene 
Di-n-Octyl Phthalate 
Benzo(b)Fluaraixthene 
Benzo(k)Fluaranthene 
Benzo( a) Pyrene 
Indeno( 1,2,3-od) Pyrene 
Dibenzo( a ,h) Anthracene 
Benzo(g,h, i )Perylene 

ii4ci-.. 

IOU 
IOU 
iou 
IOD 
IOD •' 
IOD - -
iou 
IOU 
50U 
IOU 
IOU 
IOU 
SOU 
IOU 
IOU 
IOU 
IOU -
80U 
IOU 
IOU 
20D 
JOO 
16 IE 
TOD 
IOD 
lOO ; 

ioo 
iOO 
iou 
too 

J 

Date R^xirted: 10/16/86 

•ta™;-T-;;.IC, 

k************ 

f,C. McLendon, P.E. 

IS Vam • PMUngMtb NMT Yom • RhwiiMA NMT Vom 



NJ DEP Sanple #: FB 

QREMICS «ML1SIS 0AM 9CE1 
Ctaa4) 

Tmtatiwety Untiftad Cwyeundi 

CJLS. 
1 MiBta r 1 
1 1 
1 1. 1 
1 2. 1 
1 3. 1 
1 *. 1 
1 5- 1 
t i . 1 
1 7. 1 
1 E. 1 
1 9 . 1 
1 If . 1 
1 11. L 
1 12. 1 
1 13. 1 
1 14. 1 
1 tt. 1 
i 16. 1 
1 17. ' I 
1 le. 1 
1 19. ' 1 
1 28. 1 
1 21. 1 
1 22. 1 
1 23. 1 
1 2a. 1 
1 25. 1 
1 26. 1 
1 27. 1 
1 28. 1 
1 29. 1 
1 30. 1 

ft r>rr*î  War Scan 
FIT|RFIT 

143 

Esliaaled 
Coacaatratiea 

<M0/1 er ua/ko) 
IOJ 

1 3^ 



HOLZMACHER. McLENDON and MURRELL. P.C » CONSULTING ENGINEERS. ENVIRONMENTAL SCIENTISTS and PLANNERS 

S7S BROAO HOLLOW ROAO. MELVILLE. N.Y. 11747 • 516-894-3040 

N.J. DEP 
65 Prospect St. 
Trentcm, NJ 08618 

Sanple Lab No. 660564 
Date Extracted: 9/18/86 
DateAnalyzed: 10/6/86 
Type: Misc. - Tier I 
Point: BB 
Collected By: CL 99 

ANALJffilS PCR PESriClDES/PCB' s 

C.A.S. No. Conpound ug/l 

319-84-6 0.05U 
319-87-7 Beta-aiC 0.05D 
319-86-8 Delta-BHC 0.05U 
58-89-9 Ganma-BHC (Lindane) 0.05U 
76-44-8 Hqitachlor 0.05U 
309-00-2 Aldrin 0.05U 
1024-57-3 Heptachlor £^x3xide 0.05U 
959-98-8 Ehdosulf an I 0.05U 
60-57-1 Dieldrin O.lOU 
72-55-9 4,4'-DDE O.lOU 
72-20-8 Endriii O.lOU 
33213-65-9 Endosulfan I I O.lOU 
72-54-8 4,4'-DDD O.lOU 
1031-07-8 Didosulfan Sulfate O.lOU 
50-29-3 4,4'-ECT O.lOU 
72-43-5 Methoxychlor 0.50U 
53494-70-5 aidrin Ketone O.lOU 
57-74-9 Chlordane o.sou 
8001-35-2 Toacaphesns I.OU 
12674-11-2 Aroclor 1016 o.sou 11104-28-2 Aroclor 1221 o.sou 
11141-16-5 Aroclor 1232 o.sou 
53469-21-9 Aroclor 1242 ^ • ' o.sou 
12672-29-6 Aroclor 1248 o.sou 
11097-69-1 Aroclor 1254 I.OU 
11096-82-5 Aroclor 1260 I.OU 

Vi = VoluDoe of extract injected (uL) 
Ws » Vfei^^ of sanple extracted (g) 
Vs = 1000 mL Vt = 3 mLs 
Date Reported: 10/17/86 

Vs - Volume of viater extracted (mL) 
Wt - Volume of Total extract (mL) 
Vi = 5 uL 

*************** 

* * 

*M«*********** 

9,C» Mdiendon, P.E. 
Laboratory Director 

MoMBo. Mos Yom » rtm/Uî Mm, Mow Yom » WKomoodl Mow Yom 



Lab Naae : H2n LABS 

OSMIiCS ANALYSIS OATA SHEET 

I SMpla Nuabar I 
I 660564 t 

NJDEP #CD910-EB 

Tentatively Idantifiad Caa|Mund8 

C.A.S. 
Nuriiar 

I 

1.. 
2.. 
3.. 
4.. 
5.: 
6. 
7. 

I 8.. 
• 
I 11.. 
I 11.. 
I 12.. 
I 13.. 
I 14.. 
I 
I U. . 
I 17.. 
I 11.. 
I 19.. 
I 2I._ 
I 21._ 
I 22.. 
I 23.. 
I 24._ 
I 25._ 
I 2*._ 
I 27._ 
I 2I._ 
I 29._ 
I 

Uhknown 

l^''"*«»"1[RTor Scan 

fit ifcCT 
Nuibar 

2.22 

EatiMlM 
Dmcnttitiflii 

Oate Reported: 10-17-86 * * * * * * * * * * * * * * * * * * 
* A /I * 
*/T >̂* JiX/̂  * 
*M4Mt^hk* * * * * * * * * * * 
^ l c MdLendon, P .E. 



VA6r OF 

EnvirbiimiBntal Enginoers & Scientists 
H O L Z M A C ^ I ' R . M C L E N D O N and MURRELL. P C. 

975 BROAD HOLLOW ROAD.'MELVILLE, NEW YORK 11747 (516) 694-3040 

• •^mt'''-A-:r 
suRcca • WATCH a u m - v a TMCATiMHT-a M M B I I M C a; T R S A T M K N T • E C O L O Q I C A I . a IMPACT S T U D I K B 

ies • P I L O T P L A N T S T U O I U • W A T C R / W A S T C W A T I N L A B O R A T O R V A N O A N A L V T I C A L SERVICES 

LABORATORY 
REPORT 

LAB NO. 

CM! 4E ANO A D o n m 

NEU JERSEY D;E.PO 

6S PROSPECT 8T. 

TRENTON » NEH JERaEYi?id«iatfM§ 

A. --mW^' 

TYPE OF SAMPLE - MISCELLANEOUS COLLECTED BY CL 99 
DATE COLLECTED - 9/10/86 DATE Rk'CEXVEp ~! f/12/86 

r^, NJDEP SAMPLE tCD 910-F8 
M NJDEP SAHPLE POINT I.D^ «FXCLD ILANK 
-' 'A' ' 

<• • I • 

iw.- • : . 

i •: ^ 

RESULT 
PARAM
ETER 

• »,-3?i»t',:Tii 

<60.0 t XUN 

<i0.0 « SILVER 

THAL-
<S.OO* \) LXUM 

CADI <5.00« ZXNC 0*0 #* 

<iO,0 » PHENOLS?* 

COiKIt <2S.0 *i} CYANIDE ^^M6*0^^ 

:*r':' 
MERCURY 

NXeKEL 

<2.00« N 

<0.20* 

<40.0 » 

TS IN (NB/|,yLEXCEPTi 
I lACT. I f|ji6itt.^j 
> ODORMfgl^llltl 
FECAL tTltePgrtCC 

• COND. (UHHO^ 

^ ^ i l M i j U S / L ) OR X (PERCENT) AN| 

m. 
MSM CORP. SHAtJI. M UMr f«0T6THC PRieC OP TM<I E»7 

rrr 

ICK RKNOCRCO ANO PAIO. 



'•:;lpi:-;: 
it • 

RIC 
03/24/86 13l29l88 
SAMPLE: 5MLS 660562 
CONDS.11 

i«a>»*ii iWML.lJiRis><iweii>»iiWi«>?<!»'.̂i;,;>t:}̂^ 

;.MifrJ ̂-'̂5!5bATA: PU6396 #1 
i AjCALI: PU6396 #2 

SCANS 1 TO 1888 

RANGE: Q ^ 1,1880 LABEm 8, 1.8 J 8 BASE: U 28, 3 1: 
' •^%t,.... 

f t: : 

l.J 

RIC 

o 

00 V 
Oi 

i 



4<5uANTiTA»idN RtmbmT-ys^ 
A 1 ' -̂ r:-'-̂ '-
'DATA : PU4396. n: A'A 

89/24/86 '13: 29: 80rf '"^ 

;^ONOS. ; y .y:*T:r:fy^: 

.SUWMIT-TBP j y : 

Fxut: P06396 - :̂'i;̂ ;̂-.1̂»;-̂-• 

Resp. FAC. 

No 
1 
2 
3 
4 

: 5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22. 
23 
24 
25 
26 
27 

•-AMOUNT«AREA • *»^^rt/li^:;AREA$^ 

NAME ' : ' '' -

BROMOCHRLOROMETHANE (INT. 8TD. ) ;^ 
1. 2-DICHLOf^OETHANE 04 (SURR. STD) v 
CHLOROMETH/MHE ^ ' ' y - y 
BROMOMETHANE 
VINYL CHL()RIDE,r A ' 'AAA.^ ' 
CHL0R0ETHAte^.i5(ii'• .̂A:̂ .. v-- '- - -y-^^; :~ ''-'C-
METHYLENE CHLORIDE (C) 
ACETONE - ^ l ^ ' ^ ^ ' : - ^ - • -̂ :̂  
CARBON DISULPHIDE 
1. 1-DICHLOROETHENE <B) 
1. l-DICHLOROETHANE(E) 
TRANS -1.2-DICHLOROETHENE (D) 
CHLOROFORM 
1. 2-DICHL0R0ETHANE(H) 
TRICHLOROFLUOROHETHANE 
DICHLOROFLUOROMETHANE • 
ACROLEIN 
ACRYLONITRILE 
1. 4-DIFLUOROBENZENE(INT. STD) 
2-BUTANONE (MB()~ 
1, 1. 1-TRICHL0R0ETHAI« ( I ) 
CARBON TETRA.CHLORJOE^ ^ - : ; . . 
BROM0OZCfft.0R6NgTHANi{£} '''-:^^A.f: A - - ^ ; ^ ^ ^ y , 
1, 2-DICM.DR0PR0PANilr>^--^&.S£ - • .̂ îf A-y • 
TRANS-i, 3-DICfijbROPROPENE (AA) V v 1 -
TRICHLOR<)ETHEI»CtKy",.̂ :̂;r;---î.":.-,v--:-̂.-l. •,-n*-." r-
p;;gR0M0CHL^^H^ 

BE^ENE^EN )' r^i^JSil>^ 
CIS^l. 3-DICHL0ROPR0PEfE(Z) 
2-CHLOROETHYLVINYLETHER ( NN ) 
BROMOFORM(P) i:i - " 
CHLORbBENZENE-bs (INT. STO) 
2-HEXAN0NE(MBK) -.v 
4-METHYL-2-PENTAN0NE(MIBK) 
TETRACHLOROETHENE(N) -• 
ETHANE. 1. 1. a 2-TETRACHLORO-
TOLUENE<TOL) 
CHLOROBENZENE(Q) 
ETHYIEENZENECEB) 
STYRENE 
MET/̂ -XYLENE 
ORTHO/PARA-XYLENE 
META-DICHL 
ORTHO-DICHLi 
PARA-DICHLOR(»ENZENE<Pb€B ) 
D8-T0LUENE(SURR. STD) 

. ••,,«Ĵ-|gijĴiV;'n:;,l:..-,..-. 



AA^0i^-i^' 



... M,;3:r'—-
...;«!iafU,»Mi«3tMMCSi' 

/>:.: ;f:?;i: 



LIBRARflSEARCH:MiMii^r^^.. 
09^/86 I3«29t00 .+ # ^ 1 4 * 1 * ^ * 
SArttE: :̂5riLS, 668562«f^=i^^^*"^;> 

:.%y,i^ 
DATA: PU63d6 • li28 
CALI: PU6396 It 2 .^/:.-*iL\\ii 

'i»»!,i;',?>;r 

> . „ - ; i t , V 

METHYLENE CHLORIDE (C> 

•Wi-

I I I ' ' ' 

SAM>LE HINDS LIBRARY 

I I I I I ' 

AAm.^. 
y-^mA^m 

f I'AJI .T . 1'-." !̂ 

I I • . 

-fi -104:-
H/Z 

I I I I — I I I I i ' ' I 

45 58 -y 
1 — r - T -

75 ^AA. 



100,8 

DUAL MASS SPECTRUM » 
09/24/86 13:29:80 + 0»39 
SAMPLE: 5MLS 666562 .1 
CONDS.: 
ENHANCED <S 15B 2N 0f> 

—mt' 
. •.•^A*A\"'y-'' 
A0$mAZ 

• A^0^'' 
,, ,̂ , 

DATA: PU6396 #13 
CALI: PU6396 #2 RICt :93ift 

44 
55933̂  

•• ',t,-.:-

4) A 
'••i--'.";: 

d:.^A 

AyW ' 

VrAUibAiX \Ai^t**\ ' 

55360̂ ^ 
' r V - . i ; , ^ '-̂  



iiiitxifiji.::J>\t.'ii 

c.02 

0.H2 

ITi 

fl 

LIBRARY SEARCH m 
09/24/86 13:29100 + 0i39!i 
SAMPLE: 5MLS 660562 
COHDS.:.* 
ENHANCED.<S 13B 2H 0T);̂ «; 1̂^̂  

DATA: PU6396 » 13 
CALI: PU6396 # 2 

7^~--y A-^ 
^-fyyy •'iffj.̂  r': 

•^\A. :A^.A^'-m 

r I I l ' l I I I I '•' I ' • I "I I I ' ' 

CARBON DIOXIDE (ACH> 

'Am 

NITROGEN 0«IDE <H20>̂ iî  

•••,-«7»lSs, J-

,. - i f j f . 

15 

I ' " I " I ' " I "'»" ' I «.*tMj|li;y '.I' » • 
CARBAMIC ACiDV̂ MONOmNIUM SALT 

yA ::-lfe';S 
' • • • I ' I I '̂ A I "'i'' 'V' ''I—T—-1—^—»•—1— 

20.V 25 3i3 



'•"iA f frmm a*.*"' 

DUAIJ;HASS s îtrriiUHMl 
09/24/86 13:29:00 *?S?48U 
SAMPUE: 5HLS 660562ik..,iif*^|Ps^: 
CONDS. f v;- -^^^Aiar^-
ENHANCED <S 15B '^mm^i^yti^,-

m 
' T-j^"*:' -̂ i 'V'f'':• ' Vh'-' * i'.' 

DATA: 
CALI: 

-y - )m-ym 

A -^<^m-
'Si. 

ii-At-A'-sifrn ; 

- p - l — I — I — I — I — I I i — r — | - T — I — I — I — r 

I — J 1 

A. A s^m A M 

i.,: •'^m-'MmA:-



; Am • 
CSVHS.M 
HHT'«§| 

B PK 44 

FIT 782 

•''A'^--^Ay.AA0y^-

>,! :., i„,Jrl 

LIBRARY SEARCH :g • i 
09/24/86 13i29:00 v̂ ll48 • 
SAMPLE: 5MLS 660562 ' 
CONDS.: 
EhWANCEO <S 158 2M 

DATA: PU6396 • 36 
CALI: PU6396 • 2 

y-^-t%. • ft&E H>̂ : 44 

h-.tt p*»'Tw; 

i, ̂ • 

3051. 

(f; '•-•if 
: :1. ;* 

'Mr. AA^ .1 
;i„>.-'*li.i-

A M M 

i^y.A'.i-: mi t-f 

mA^.\AAm 

l-PROPANOLii 2-ArnHO-fî  

I lijt I I I 1 • ' IU» i • • »1T-

2-PR0PANArt"lNE 
• l l l l l 

:;i:i£ -̂v*'" 

' y4imA<ty • .A.m\'-f\^-y^ 

I I I ~1—' 

20 30 
- T 

40 
U-L 

^•:'iA:A:-^HA<^ 
AA:ymP 

50 

'H^Wlmm^i-- •• • .AAmM A^ 



TOTOL IOM CHROWnrOCRnM 
r i l a >rZ4CZ ZZ.O SOO.O aau. 2UL U K I S lH.'ftS. i iUl SH 393 CB 91§ R 

Tin 

68888e-

588888^ 

388888-

soooce 

188888-

480 i l ! 1288 

• • -
16,88 

i 

12 ' i'e ' 2*8 

Ilf 

i : 

38 48 

Data F i l e : >P2462::D1 
Name: 2UL 660963 BN/AE 
M i s c : lOUL BN 392 CO 910 FB BTL#94 

Id F i l e : IIDXPP::SC 
T i t l e : PRIORITY POLLUTANTS 
Last Calibration: 860922 14:19 

. . Operator ID: STEUE v̂>? X; : , - . 
•,̂ ^̂ ^̂ Quant'-.Time: .•|;iB60922'-i5il6--̂ :̂*:'W:' 
' - - Iniected at: 860922 14:31 

2>%i 



Operator ID: STEUE 
Output F i l e : ^P2462«'iOP^ 
Data F i l e : >P2462:101^-1^ 
Nama: 2UL 660563 
Misc: lOUL BN 392 

QUANT REPORT 

Quant Rev: 4' Quant Time: 860922 19:16 

BN/AE:^.;^^'; 

I CD np'^Am^'-

;^-I«^«c-ted -at: 
^"ution Factor: 

860922 14l3i:il*ii^--r-^ 

BTL#94 

i.ap;'^. 

ID F i l e : IIDXPP::SC 
T i t l e : PRIORITY POLLUTANTS 
Last Calibration: 860922 14:19 

Compound R.T. Scan# Area Conc Units q 

1) •1.4-DICHL0R0BENZENE-d4 11.85 428 49758 40. 00 NG 98 
3) 2-FIuorophenol (SS) 8.49 264 124560 79. 95 NG 95 
7) Phenol-d6 (SS) 11.19 396 145691 71. 91 NG 81 

15) •NAPHTHALENE-d8 15.61 612 185336 40. 00 NG 47 
16) Nitrobenzene-d5 (SS) 13.54 511 161360 74. 42 NG 89 
27) •ACENAPHTHENE-d10 21.13 882 93758 40. 00 NG 95 
31) 2-Fluorobiphenyl (SS) 19.14 785 301113 70. 38 NG 99 
42) 2.4,6-Tribromophenol (SS) 23.56 1001 61120 87. 35 NG 90 
43) •PHENANTHRENE-d10 25.56 1099 164113 40. 00 NG .91 
54) •CHRYSENE-dl2 33.68 1496 92880 40. 00 NG 46 
55) Terphenyl-dl4 (SS) 30.64 1347 210017 111. 04 NG 37 
61) bis(2-E'thylhexvl )Phthalate 34.25 1524 30967 15. 92 NG 86 
63) •PERYLENE-dl2 37.73 1694 69454 40. 00 NG 79 

* Compound is ISTD 

•-It" ̂  

3-17! 



1 
I 
i 
I MS data f i l a header from : >P2462 

Sample: 2UL 660563 BN/'AE Operator: STEKJE IIS 
nisc : lOUL BN 392:^910-Fe ^'#:^^r 
Sys. * i 1 MS mods 1: 96 SUL/Md rev.: CA ALS # > 0 
Method f i l e : EXTRII Tuning f i l e : MT9301 Nc^^of extra rec 

Source temp.: 200 Analyzer temp.: 220 Transfer line temp. 

Chromatographic teaperatures : 30. 300. 0. 0 0. jfê :̂:̂ -̂
Chromatograph ic t iaM IS, min. 4.0 5.0 0.0 0. 0 0.0 
Chromatographic rate, deg/min: 8.0 0.0 0.0 0. 0 0.0 

>P2462 2UL 660563 BN/AE lOUL BN 392 CD 910 FB 
35. 01 500. 0 CLF AOC TIC 

Peak R.T. f i r s t IMX last peak raw corr. corr. 
* min. scan scan scan height area area % max. total 

1 6.017 141- 143 145 49864 107060 107060 24.52 7.99 
2 15.607 609 612 615 182501 408571 408571 93.59 30.50 
3 25.585 1096 1100 1103 148150 437165 436572 100.00 32.59 
4 33.682 1493 1496 1500 67853 223241 223241 51.13 16.66 
5 37.731 1690 1694 1702 

• * -

46649 168100 163959 37.56 12.24 

'̂Sum of corrected areas: 1339403. 
3:34 PM MON., 22 SEPT, 1986 

'7 -T,•-'^&w>;5c>».^f•:s'^i«••*^«SK^fe^ :jei,--:ifi.^',*'-



Kt.» LKLWU'L «THHIM<IUI »>ia.CriWWI 
F i l a >P239t baatif^tttvinaxylJrritnatata 
Spk Abl628a -v. 14tuS 

• ^--^.-^Afyy,. 
IK7 

287 

Sean 1516 
34.23 ain. 

iio 288 

279 

SAMPLE SPECnWiH fTOCICCHOUHB 8U»TBnCTEl» 
n i a ?pg4Cg 5UL W W WMg 
Ipl; Rb 13346 

18UL BH 392 CD 918 FB 

18888-

seee-

Scan 1524 
34.2S B i n . 

57 

iu .J 
4^ 

• 8 i M 

l ie 

167 

n 
iZaT 

248 

\ 

279 

•88 

-18 

SOHPLE SPeCTKUM (WWILTCKCBI 
7777^554*5 SUL U M a IH.'AE iAUL SH 393 CB 9iA TB 
Bpk Rb 13346 149 

18889-

RRR»> 

Umn ili94 
34 .26 a i n . 

67 

^1 ^1 83 

,1 ,UU... 
48 80 

83 104 132 

128 

167 

1 
248 

\ 

279 

1^8 288 248 

« 8 

•48 

288 

Data F i l e : >P2462::D1 
Name: 2UL 660563 S N / A E 
Misc: lOUL BN 392 CD 910 FB 
Quant Time: 860922 15:16 
In iected a t : 860922 14:31 

B T L * 9 4 

Compound No: 61 
Compound Namat bi8(2-Ethylhexyl )Phthalate 
Scan Number: 1524 
Retention Ti«Mi. ]i34.25 min. 
A r e a : 30967 
C o n c e n t r a t i o n : 15.92 NG 
q-value: 86 

}A,Af^A.j -ss.. 



F n . >P»4*?^^ SUL M U i BM «̂ iflUL BH i i i CB M TB 
Bpk Ab 24276^ SUB ADO OVC 
28888-

9A 

43 
\ 47 

44 62 

66 69 63 

I M • I < I • 1 J I 
86 

r 
68 

73 7S 
/ / 

64 
• I ' I ' I M . 
68 72 76 n J_' I 

Sean 143 
6.82 Bin. 

UOO 

F l l a >BtC98 f^3-8utana«iel 
Bpk Ab 9999 * 

84 88 92 

FLT 
18888-

42 

4^ 
47 

67 
66 / 

40 J£2 ' 6'6 ' 6*8 ' 6'4' ' '̂ 0 ' Vg" ' V6 

^ Sean 676 
~*8.«8 Bin. 
• Ay. A • HOO 

I ' I M** 
84 88 92 

Fll a >BICM f-'''''»P«»««» l-«.tho«y-
8pk Ab 9999 *• FLT 
188884 ' 

42 

4^ 

47 67 69 
76 

458 • 6*2' ' 'eV ' ' '6'4" ' 6*8 
M ' l ' l ' 
72 76 

Scan 762 
8.88 atn. 

k88 

98 [ 

I ' I ' I ' I '.r* 
84 88 92 

Flla >BI6BB jifiraaataa 
Bpk Ab 9999 *• FLT 
IBAAI^ 

43 
y 

J-

Scan 688 
8.88 ain. 

f-lRA 

46 

44 
I ' I ' I 
88 

• I ' I ' i ' I ' l 
84 88 92 

1. 2,3-Butanediol 90 C4H10O2 

Sample f i l e : >P2462 Spectrum #: 
Search spaed: 1 il- Tilting option: N 

143 
No. of ion ranges searched: 45 

1. 

Prob. CAS * CON # ROOT K DK tFLG TILT S CON C_I R_IU | 

28» 513859 675 "BIGDB 26 49 2 0 100 40 10 14 i 

yAi^?si^f&^.y-ii-



RECONSTRUCT SCREEN DUMP 
Oa t a Acqui s i t i on 

Tlaa:09:11:03 

Time.19:04:57 
Mathod:PEST2 

Data:VED 0 8 OCT B6 

DatarMON 06 OCT 8 6 

FILE: PEST2258 
6648 

M 

3 
O 
O 

SCALE: 258 

3873. J 

RANGE (MIN.): 8.83 TO 38.88 

18 15 

nimrTEs 
28 25 38 

Mol 



Channe1 » 4 Time:19:35:30 Data:MON 0 6 OCT 8 6 
Run 84 of 100 

Samp 1e name 
Da ta f i l e DAT257 
Method name PEST2 

PEST2 258 

Author LAL 
Instr umen t . . . . :ECD . 
Co I umn . . . « lo^<^o OO- H -+ \ 
Notes Primary Column Runs 

00-"2 tC> Ov-N \CJC)/»3 O C\-̂ VU0X>X5t>CSR^ UWP 

Run t ime. 
Acq. t imc 
S t a r t PV, 

30 
I ? 
20 

00 Bin. 
04:57 
00 sac. 

Slope sens 0.75 uv/sec 

Delay tima. 
Acq. data. . 
End PV 
Actual PV. . 

.0.00 min. 

.MON 06 OCT 86 

.150.00 s a c . 

.140.0 

Area r e j e c t . ...SOO 
8 pealcs found . . 30 
Vo I . I n j . 5.0 ul 
Conv. factor...1.000 

Sampla amount..1.000 

METHOD»NOT CALIBRATED! 

S S S 3 SE S s s s s S S S S • w s s a s s s s s s s a a s s s a s a s s a s a S 8 S O S S B S S S S 3 S S S S S S S S S S S S 

AREA PERCENT REPORT 
s 3 = s s ac s s s s 

Peak R T.(min) R/S Paak nama ^^y^c. Araa % Area Peak Ht. BL 

I 0 . 555 73.042 3128940 737534 BB 
2 0 .936 0 . 096 4099 507 BV 
3 1 . OBO 0.516 22098 3100 VV 
4 1 .260 0 . 225 9639 1712 W 
5 1 .374 0 . 583 24953 3091 VV 

6 1 . 760 0 . 720 30827 3436 VV 
7 2 . 223 3.531 151274'/5-' 12736 VV 
8 <: 2 . 766 1 . 195 51181 3647 VV 
9 C ' A 3 . 052 0.690 2 9565 2253 VV 

10 3 .351 1— 0.098 4188 581 VV 

11 3 .740 0.264 »05 11302/^- ~ 1077 VE 
12 3 . 996 0.026 1093 112 EV 
13 4 229 

^ - • 
0 . 065 2804 273 VB 

14 4 . 798 0.325 13907 933 BV 
13 3 .033 0. 298 12749 935 VB 

16 
17 
18 
19 

5 . 828 

6 -42 6.v:.-̂-'S'-**V-"' 

8 . 004 20 O • l^.u 8.620 t 
0.126 
1 . 054 

U322 764 

4««4 • -:-^-z-- 210 -'"'m^i 
5413^"/ 238 W 

45165 1854 VE 



23 ' M 2 . 848 C>DC> 0 194 8 3 1 1 - , J •> 232 VB 
24 14 .546 0 137 5861 115 _ B V 
25 I S . 321 0 075 3212 95 VB 

26 16 . 267 0 020 8 76 18 Bft 
27 18 .690 0 065 2775 69 BV 
28 21 . 127 0 565 242 1 1 93 VV 
29 23 .698 7 180 307557 4814 VV 
30 25 . 4 4 8 8 110 347421 4670 VB 

T O T A L S 100 000 4283749 
s s s s s a s s 



RECONSTRUCT SCREEN DUMP 
Data A c q u i s i t i o n 

CT>?/0-r6 
Time:20:02:OS 

Time:14:36:26 
Mathod:PEST2 

Da t e THU 0 9 OCT 86 _ 

Da te:THU 0 9 OCT 8 6 

FILE: i:PEST2384 

11952 

(0 
H 
Z 
3 
O 

o 

4935 

SCALE: 188 RANGE (MIN.): 8.83 TO 38.88 

18 15 
niNUTES 

28 25 38 



Channe1 t 4 Time: IS : 07 : 0! Date:THU 0 9 OCT 8 6 
Run •12 of 100 

Sample name NJDEP 
Data f i l e DAT258 : PES'.304 
Method name PEST2 

Author LAL 

J":;r"' ::: i'?-z 3̂o 4P2100 on iobUc so-psLcôoRT 
Notes ry Column Runs 

Run time .30.00 min. Delay t ime. ..0.00 mi n. 
Acq . t ime. . 14:36:26 Acq. date.. . THU 09 OCT 8 6 
S t a r t PV .20 00 sac. End PV...,, 150 . 00 sec . 

Actual PV,. . , 140 . 0 
Slope sens ,0,75 uv/sec. 

Ar ea r e j e c t SOO 
• peaks found. , 2 7 
Vo 1 I n j 5.0 ul Samp 1e amo unt, ,1 . 000 
Conv . f a c t o r . 1.000 
s s s s s S S S S S S 3 3 3 3 S 8 S S 8 S S S S S S S S 8 S s s s s s s s s s s s s s s s s s s s s s : s s s s s s s s s s s s a 

METHOD 'NOT CALIBRATED! 
s s s s s S S S S S S 3 3 3 s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s : . s s s s s s s s s S S S 

s s s s s S S S S S S 3 3 3 s s s s s s s s s s s s s s s s s s — — —~ — —* S S S 

AREA PERCENT REPORT 
s s s s s S S S S S S S S S s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s : s s s s s s s s s s s a s 

Peak R.T .(min) R/S Paak name Area % Area Peak Ht. BL 

4 

1 0 . ! OS 0 . 008 674 7? BB 
2 1. 093 74 . 908 6022423 703760 BE 
3 1. 5S2 1 . 046 84109 46 03 EV 
4 1 ; 86 1 s 0. 033 2820 290 EB 
3 *a 

it , 313 0 . 324 26075 274 1 BV 

6 2 . 463 0 . 402 32312 34 92 VV 
7 2 . 733 0 . 081 6547 796 VV 
8 2 . 939 0 . 393 31620 28 97 VV 
9 3 . 342 1 . 881 151204 109 14 VV 

10 3 . 391 0 . 855 68702 4385 VV 

11 4 . 347 1 . 099 88382 3108 VV 
12 4 . 996 333 26733 1238 VV 
13 S . 548 0 . 201 16187 1144 VV 
1 4 6 . 094 1 . 051 845 3 3 3044 VV 
IS 6 . 936 0 . 290 23338 1023 VB 

16 8 . 124 uy^ 1 0 . 036 2856 186 BB 
17 8 . 942 S\Z • ^ ^ ' ^ ^ ^ ^ ^ ^ 0. 237 19050 4 07 BB 
18 10*. 837 0 . 045 3691 103 BV̂  
19 1 1 . 356 0 . 031 2488 88 VB 
20 12 . 692 • 0 . on 846 36 BB 

Mo! 



23 
24 
2S 

16,640 
17.696 
2 5 . l.8_4 

0.173 
0.695 

13,487 

1 3889 
53876 

T245099 

3 3 3 VV 
462 VB 

14900 SE 

26 

TOTALS 

29 380 0 013 

100 000 

1064 

80 398 11 

37 EB 

t S S S S S 3 S 3 S S 3 S S S 3 i s a s s s s s s s s s s s s s 
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IOO 

:_Ca 
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» /mi 
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Jo 

45 
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c 
TEST CODE ANALYST 

LAB NO. RESULT 

' / 

rv/ 
r^r / / / 

1 

• 

•^ • • 
. . ..,;:.,.i',,,-;K.-iiv . • •• .v'-'.T 

c 



Tn-f Mt. Test 
A n a ^ t . 

mmmmmm 

3 
^'^ 7. • 

mmmmmm 

3 ;.r 
H 

It.^ r f i ) 

fa'tCr-i^ \ 

7 
8 

^ fry 
to 
H > » ^ / 

\Z rsy 
\^ ^r ) 

• 

ir Til 
(6 Amp ril ) -

17 l e , ^ 

I« Ippp Uf 
itA^rif ) • 

20 )).r 
21 
2Z 
13 
ZH 
ZS / • , r i \ . « 
t6 
Zl y * . a» tltfA,^*/ ' ^ / 

Y'.'i^'.'i.jn.. >i-tjS'- _ „ ^ i , . K ~ ^ ^ ^ 

a* '-m^ 111) 1*; ^ r J 

SSIW4',,Ji^yB*JI?l| 

f • • 

y--y. :.yA.yyAAyAAmX\\^ 

I ^ 



I 

I 

I 

I 

^ 

'I 

Test . 
P^is._ 

•be. 

2 •2. * • 

3 I 
4 - • 

¥ f i 

7 T£» 

8 y /•> 

• to 
11 JuUJc 
12 2- ^Jf^ ^£t> 1 
\3 ;«^/-?? 2-
H 
IT 2- CV f / f ^ 
14 ) 

17 ^ f*^ ' r.r , #»©rr 
f« r^i 

-tf r f i 

• 
20 I -. 

21 1 
22 1 
23 AyA • • A 
2V 1 
25 1 
26 / 

27 rr rv/ j 
28 / 

21 • 
r 

30 rJllsJf 

-,. . ''^^Ay-)A^^^-

'A--'--At'-- •• • • ' • _ ; 
. , _,,:,. 

; i 

i iJ •-. 



r±i^iir-. 
..jhs n 

1^1 

....sU/^M 
I t t T 

iXif. 

.-JL-:^.Jf.x. 

__JL«_y ̂ . 7 -

r / y « 2-/ 
^ 5 c ^ r r , e ^ < i ^ , 

......y.j'^i€r<^/-^i^f,2r 



1 0.043 
2 0.039 
3 0.0S8 
4' 0.007 
5 0.012 
6 0.048 
7 0.015 

e 0.011 
9 0.012 
10 0.005 
11 0.055 
12 0.011 
13 0.014 
14 0.055 
15 0.011 
le 0.004 
17 0.056 
18 0.005 
19 0.012 
20 0.066 
21 0.009 
22 0.013 
23 0.127 
24 0.127 
25 d.058 
26 0.005 
27 0.055 

>THK I N C H . T I WINCHC* 
< O M N CO. HtM S f X 46 0700 

-I 4.J 

-I } > ^ 1 - H -
» r 

1^7 



n 46 0700 . / 

Hih! 

2 : 

> 

22 
23 
24 
25 

0 .028 
0 .038 -f--
0 . 0 * 5 
0 .066 

1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
25 

ll 
28 
29 
30 
31 

feH±EiiJiii:J 
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1 ' I 1-3—3 

mi 



2M 
Absorbaae* o f ^ O ' O std/-~ • 

6 .̂ 
DATE ^ - ^ - S G 

81- 82» 83-

8t«Bd%rd0: Known Value 

3) T .̂i 3 
4) 
S ) 

Rtldlni 

mil 

fe 
Lab Wo. Duplicate 

_ L 2 _ 
Spike 8»''Spike Reading % Recover ecovery ^ ^ 

CA4iar89)t»4 

eAl«ha«Hw<»< 
Tfoe. ir/klJAL, I.OI Loo 

lac ^ T ^ ' rs.9 

IOL. o.^ 55? -Mn/i&i. 

5"4/ 00^ 10-SI / • 3 

.2.7-

ei- / 

• .,,-.,1- , 

CAl>Ba»Tlo»f IMP* <o.z. 
fncTHOb l^lAMK 

C4li8«»7iff»^4MallBa^ rv i.oii^^lJl I'OO looo % 
2̂/ 



Test rh 
Cwp L«b ResttVt,̂  4UI. ̂ ct* ob .̂. 

10 
2<> 

s> 
8 7£? 

*1 

\3 dof S33. CO Îto -^e-D'l 

16 cr> qiQ- 5CT ^ 
17 

S4» i 20 
21 CO ^ 1 0 ' S I 

23 

I ! 

) 

ZH XIO 5*11 
2S 
26 
27 
28 dip 54^ 
2r -HP 54g 

t I h MlOiMNWlWWl^ia 



h 1.1 ' ' ' ' AAM 
-I I _ 

1 0.046 
2 0.041 
3 0.076 
4 0.119 
5 0.199 
6 0.343 
7 0.473 
8 0.624 
9 0-.03C 
10 0.024 
11 0.197 
12 'jj i*^ 
I 3 
U 
I'S 
l£ JJ 
25 O.OSi 
26 0.043 
27 

• L=B 

• • 111 

.iwwiK I'iti'iiLui ,t..(m<.j uiMca assstsi 



Tm-My A/tm. Test J^A^:\ 

4(0 5^1 

+io_ss3 
CD 

8 

to 
It 410 S 5 ? 

12 4ZO S S ? CD qiQ Soc^zYs^oo" 
13 
W 

4to S S ? 
16 
17 OIL CD'=\lfo -TP> 

4iD St i 12.. o?» 

fitO IOC 

2o t^jp S 6 S " CO 9 l o -

21 4L0 SbS" ICS"* 
22 
23 
2 i 

26 

28 
21 
30 



t 
1 



I 
I 
f 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
t 
I 

Cup Ub rOa. Re«o\t 4i'a. «>ct-

1 • 

* 

3 
H \o 
S" Ub 

AO 
7 Sb 
8 90 • 

. 1 

to 
11 106 •!» rec TV lOO:fc 
12 (̂ W>S53 135. 0* 
13 7 C O ' l lO-rSoOl 
W + 10 553 36.5;̂  (§> 3̂ s» 
IS- <lJ>itH^ 

16 dtff 5 5 ? 1 <2o>. V / ^ 

17 410 35? 
I« -»zo 55:;?- zz.o> < CO 1̂0 scoz/^oozn 

fcVO 557-
ao 1 

21 4IO SS"=f ll.o> 
22 . „ 

23 

• ZH 
2S 
26 
27 
28 
21 
30 

• 



1 
I 
I 

.-'1 

I 
I 
I 
i 
s 
I 

I 
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S4I 

SS3 
S S ? J-
Shl . 

^A > 



L . "1 a K r i; i r. T i n; 

S a v s C . iv - re r ; t firisr.'-ers a s DE-fau,;. 

P e r f OfTii Z e r o O r d e r Ca 1 i br,?, c i o r i 

I 

i 

I 
I 
f 
I 
I 
t 
I 
'-'i 

f' 

:K:N3 S:IFE:?̂ EHCE WAVELENGTH 
:?:ENCE : - G S I T I C N = - 0 . 0 3 b S 
;£i ' E S C a p e ' t o C o n t i r i u e . . . 
: ' C P £ : ZEROCf tL : 

CoriC 1 UE' ' He 1 p ' 

' e v i.o'.i'S i'l •^r! l.i 
^ _ i . Jt ;-• s- f W ' V _ t V , , ' . w_ , . 

i T H S K : N JDE." IS 1 1 : 1 0 ! 



f 
I 
t 
I 
I 
I 
I 
I 
I 
t 
i 
1 
I 
I 
I 
I 
t 
I 
f 

Low I ; ' : ~ a r ; s i t y H i g n :L;';t s r i s ' c y ' I r i ' s r c ^ s p t S l o p a L u r v a t u r s 

. - i r v e 1 59& 1 1 3 3 4 - ' j . 5 5 0 3 2 0 . (JOOSE 0 . 0 0 0 0 0 

t c a n d a r d I r i t s r - s i t y C o r i c s n . C a l c . C.Z'ri. C'Oi'i. E r r o r '/' E r r c i r QrdeT 

1 5 9 6 ',;). 0 0 0 — j . 0 0 4 - 0 . 0 0 4 1 
E 1 1 3 3 4 10 . 0 0 0 ' 9 . S H O - ' 0 . 1 5 4 - , . . 5 4 1 
:- 17E7 i . O O O ,1 .034 0 . 0 3 4 33 1 
-i- ,Jot i r i - i t ancar^d 
5 Ni:it i r: ' Sb^ inda rd 

' h e ,R;iS E r r o r i s E. ££9% 

R e s u l t s For BE E:34.S61 

Low I n t sns i t y High I n t ens i t y I .••it e r :r apt E l o p e 
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; a v - f - e r e n c e s t and£-ird 

1 n c e f s e n c e s t a n d a r d 

Benin P i n a l y s i s - Samole Nurnber 1 - Rea l i c a t i o n 1 

E l a . I'Jave — Peak Peak Net Peak 
';r y rn. 1 B n g t ri P o s i t i o n I n t e n s i t y I n t ens i t y 

RS 193.759 -0.0001 1259 1259 
EE 196.09 0.0010 929 929 
CR 205.552 0.0002 1 tJ&c! 1362 
S3 206.833 0.0006 1737 1737 
-ZN c! 1 %̂  • 35& 0.0006 4136 4135 
CD 214.438 0.0004 1650 1650 
PB 220.353 0.OOOO 827 327 
NI 231.604 0.0003 1966 1966 
•3E 234.861 -0.OOOl £931 2931 
CU 324.754 0.0003 1677 1677 
AG 328.068 0.0002 5826 5826 

=.lern. Wave- Net Peak 
Sym. l e n g t h I n t e n s i t y 

09 -26-1986 11:40 :0& 
SB c! & • 3 ̂ w 1737 
3E 234.861 2931 
CD 214.438 1650 
CR 205.552 1362 
CU 324.754 1677 
NI 231.604 1966 

323.068 5826 
ZN 213.856 4136 
PS 327 
,̂S 193.739 1259 
. 1 — 196.09 929 

3 s • i .'1 H l'l a ,1 y s i ; ; - Sampi 

E l e . .•Jave-

- Sampie Nurnber 1 - R e p l i c a t i o n £ 

•'eak ,--eak Net ,-̂ 'eak 
:yrn. I s n g t n P o s i t i o n I I ' l t e i ' i s i t y I rrr, c-;ViS i t ; 

43 !,'D:?;,:^59 ::i,(:i(;)05 • .1253 '.L:r 



a-st u r PT'.̂ C I S I on Hind Rape,.=it .n!3 " —'•— -

CR £05.55£ 0, OIJOO . 377 
Sill •:i*.tb , 3 3 w 0. 00ij4 1725 1 725 
ZN £13.356 0. 0Ci02 4116 4115 
CD 214.433 0.0005 1655 1 ^ cz-cr 

PB £20,353 -0.0005 830 . 330 
NI £31,604 0.0002 2038 £033 
BE £34,361 —0.0004 2935 £936 
CU 324,754 0.0003 1671 
OG 323,063 0, ClOO3 5303 5303 

£ 1 ern, Wa ve - Net Peak 
Syrn. l e n c t n I n t e r s i t y 

09-26-1966 11:43: 07 
1725 

BE 234.361 2936 
CD £14.438 1655 
CR 205.552 1377 
CU 324.754 1671 
:̂ JI 231.604 2038 
HG 328.068 5803 
ZN 213.856 4116 

830 
flS 193.759 1258 
SE 196.09 925 

Begin A n a l y s i s - Sample Number 1 - R e p l i c a t i o n 3 

E l e . Wave- Peak Peak Net Peak 
Sym. l e n g t h P o s i t i o n I n t e n s i t y I n t e n s i t y 

fiS 193.759 —0.0002 1351 1351 
SE 196.09 0.0011 911 911 
CR c!C)5. 55i=! 0. OOC)2 1370 1370 
SB £06.833 0.0008 1730 1 730 
ZN £13.856 0.0003 4202 4202 
CD 214.438 0.0006 1669 1669 
P B c! ill* (.̂  • 5 0.OOOO 339 339 
NI £31.504 0.OOOl 2050 • £<j5C' 
BE £34,361 —(-». 0004 2923 £923 
CU 324.754 0.0002 1666 
MG 323.068 0.000 i 5750 5750 

I l e m . Wave— Net Peak • ,= yrn. lengt.n I n t e n s i t y 

1938 4̂  



Pv^ec i s i or find 

3E £34, 361 £9£3 
CD £14, 433 1569 
CR £05, i=- c , - i 1370 
CU 3£4. 754 1668 

T £31. 604 £050 
HG 328. 068 5750 
ZN 213, 855 4202 
PB 220, 839 
,-t 3 193, 759 1351 
5E 195. 09 911 

. e s i-) r>—cb-

i'.egin final y s i s - Sarnple Number 1 - R e p l i c a t i o n 4 

E l e . Wave- Peak Peak Net Peak 
Syrn. 1en g t h P o s i t i o n I n t e n s i t y I n t e n s i t y 

fiS 193.759 -0.0002 1351 1351 
SE 196,09 0.OOOl 921 9^21 
CR £05.552 0.OOOO 1375 1375 
SB 0'. 0007 1761 . 1761 
ZN c 1 • 35£i 0.0004 4173 '4173 
CD 214.438 0.0006 1668 1668 
PB -0.0003 829 829 
NI 231.604 0.0003 2073 2073 
BE £34.861 -0.OOOl 2881 £881 
CU 324.754 0.0004 1667 .1667 
QG 328.068 0.0004 5733 5733 

E l e r n . W a v e - N e t P e a k 
Sym. l e n g t h I n t e n s i t y 

0 9 - 2 6 - 1 9 3 6 1 1 : 4 9 : 0 8 
SB 206.833 1761 
BE 234.861 2881 
CD 214.438 1668 
CR 205.552 1375 
CU 324.754 1667 
NI £31.604 2073 
-̂G 323, 058 5733 
ZN £13. 355 41-73 
PE ££0.353 329 
:4S 193. 759 1351 
SE 196,09 921 

A n a y ^ 13 - 3aI'n p i e i-iurnos-.-^ 1 - ;7eu 1 1 c --i t i on 5 



/ 

:.. 1 Sfl";. 

.iyrn. 1 

i B 206 
SE 234 
2D £14 
-R £05 
CU 324 
NI 231 
-•io 328 
:N 213 
-3 220 
~'.S 193 
£E 196 

,-,S 1 9 3 . 7 5 5 - 0 . 0 0 1 1 1 ;•,:, _ - 1 Cl 

5 £ I T S . OS- N i j P •2 A;-:; : 

,,: •_• •> 
in- -Jl. 4 

0',1C)7 1 .^-ry': .'- £ i l ' 

S 3 £ 0 5 . 8 3 3 - 0 . 0 ( ; L:i ...,_ , _ -3 w 

•' --).•-. J, .., '... V':> .L ZJ 

CC £ : M - . ' i - i c - 0 . '0 ' . . 4 . : £ 4 1 •• '54 
PB £ 2 0 , 3 5 3 - 0 . 0 0 1 0 7 S 4 

' iO i jS ; . ;95 •" J =r 

j i j 0 9 £ t 3 £ ,z. £ 3, £ 
CU 3 2 4 . 7 5 4 - 0 , .')0-:;i5 1 5 1 5 ., -3 — 

H G 3 2 3 . 0 5 8 - 0 . 0 0 0 1 • 15,?»0 1 5 5 '.j 

i l v' 1 Vl q C o n c e n t r a t-:. :̂ n s f o r i ,.^rnp Nurn3,j;v" Z 

w a v e — N s t P e a k C a l c u i a I n t - r a r - e n c s I 
c n g t h I n t e n s i t y C o n c e n t r a - i ovi C o r ' r a c t i-.i r. C o n c e , •i t r 3. •: 

• 3»^w 

. asi 

. 438 
crcr •-. 

. 754 

. 604 

. 058 
, 356 

759 
09 

t - l 

2632 
1464 
1260 
1516 
895 
1580 
3515 
794 

1 153 
334 

TV 
1.6 

.30 
'3ci 

(.ot 

I OH 
loo 

too 

1. 
o. 
0. 
o. 
0. 
0, 

061 
102 
313 
302 
£88 
300 
liS 1 
£97 

.2 0 -3 
57£ 



' r e c i s i o n Hnd Repea-ab 11 i t i a s (j9—£i~i'535 il' 

yrn. 1engt h P o s i t i o n I n t e n s i t y n t eris i r, y 

flS 193.759 0.000£ 1303 1303 
SE 196.09 -Ci.OOOi 907 907 
CR £05.552 0.0003 1396 1396 
SB £06.833 0.0003 1718 1713 
ZN 1 v.̂. 856 t;>, ooc>3 4235 4£35 
CD £14.438 0.0004 1670 1570 
PB C! C! ̂.̂  a S.J 5 -0.000£ . 3v.̂ c! 3 wvi:. 

NI 231.504 0.OOOl 2083 £083 
BE £34.361 -0.0004 £399 £399 
CU 324.754 0.000£ 1559 1 555 
AG 328.068 C). Ci<!)04 5731 '.TJ ,' .It J, 

alem. Wave— 
Sym. lengt h 

Net Peak 
I n t e n s i t y 

09- £6-1986 11:52:08 
3B £06.833 1718 
BE £34.861 2899 
CD £14.433 1670 
CR 1396 
CU 324.754 . 1659 
NI 231.604 2083 
AG 328.068 5731 
ZN c! 1 856 4285 
PB 220.353 832 
PIS 193.759 1303 
SE 196.09 907 

Elem. Wave- Mean Peak Mean Peak 
Sym, l e n g t h Pos i t i on I n t e n s i t y S. D. R. 3 . D. 

SB 206.833 0.0006 1734 • 16. 5136 0. 9523 
BE 234,861 -0.0003 2914 2809 0. 7989 
CD 214.438 0.0005 1652 9. 2358 0. 5557 
CR 205.552 0.0001 1376 12. 5897 0. 9149 
CU 324.754 0.0003 1668 6. 5422 0. 3922 
NI 231,504 0. O0C)2 2042 46. 0923 C • cJ37ut; 
Hb 323.058 0. OOC)3 5769 43. 3163 0. 7503 
ZN £13.355 0.0004 4182 56. 2593 1. 5344 
PB £20.353 —0.0002 831 4. 5152 0. 5554 
PS 193.759 0. 0<I)OC) 1304 46. £530 3. S474 
5E .'.96.09 0.0005 919 9. 3167 1. 0133 
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1 Ho5 

::; C o r i c s ' b,., rn D i a i'-j u TIT 3 2, "• 

le.'-ii, i-i-ave- N a t l--e<ak C a l c 
y n!, 1 e ri c t :•. I ri z c- r: s 1 1 ' / C o r i c ; 

•••( I 
PG 
ZN 
PB 

as 
'.SE 

1 
1 

I N 

: C.' I - . 

i: 1 4 . 
: :05, 
524. 
^31 
523 
•' 13 
; £ 0 
9 3 
9 5 
TE 

C- LT . - , 

. 7 5 4 

. 5 0 4 
, 0 5 3 
, 8 5 5 

, 7 5 9 
, 05 
RFERENCE CHEC 

453 
£45 
519 
896 
531 
715 
794 
216 
373 

-nt r a t i ori 

053 

(.) 
t j 

4-
-4-

103 
3 1 4 
297 
£33 
30 1 
£51 
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aar 
a-.^r 

T V . / 2 -
0, 119 "ffVo 

P l i c o < V ^ 

i ^ I £ , 3 1 . S( j4 H G 3 £ S . i j 5 £ Z'-i , i 

rv/.o < / 
,010 /oo9o .OP? ^S^/o 0 . 0 5 0 / a 

1 ; 1 nia .5-r r,5-.';3e 
£ l i n e a r r "ange£ 
3 1 I'.'iear r,-:inge 

Sarnple Name ; 
> 9 - £ ' f - 1 9 a 5 

1 1 i n e a r r^anne 
£ l i n e . a r r--nge2 
3 1 i I'Tsar ra-nae < 

TV.O? IOI O/O 

f j . 0 3 1 

T</ •OZ-
0 . 0 2 1 . 

: E 1 9 6 . 0 9 

l j . 0 4 1 

10 Wo 

r 

'^•^-&^ 3IMU 



•3'rias 

'-.,5,."no ;, a Lam,^-

. ' . ' l aa r f r a n c a 

. n e a r r ' a n g e £ 

1 1 r i sar •r'an.;:e 

C a r n p i s Na.me 

:. i r i a a r r "ang,a 

i i n t ^ a r •,-",R;'ige£ 
P 1 : n e a r r a n r ; - ; 

T V .1-2-

N J . 

••'j. OisO 

jK/ iO\ 

A; ^ •'; '[ A) 

'-'3. '. • 5 P-

TV iO'Z-

0. 0 £ 1 

r\/rOt 

l j . i jC i5 I . O . 0 £ 1 . 

--3 £ £ 0 . 3 5 3 
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P 3.r^sT. o»v.<gc>c: -sn-Q (p fts Cr dj ?V> Sg, ,Ps«, y^___ 
^ _ x e s i . ^ W « , x : ^ T E > _ © _ _ C ^ ^ ) 

y^ J ^ ^ ' i l - A^Ct-?'Alt^^ 5>V> S c ^Cd Cv C o ?V !r»j__^ r̂  _ 

P_ _*?̂ ^̂ "S>u \ C ^ f - ^ ' ^ — - -

i) u>o s^s cr> (̂0 -sao I 

D _ u t 6 _ s ^ A - 5 i 

!D (oteO g'4<" civf 

2) ucto SAC s e ' i ^ 

g) Uat, 

@ <g<;>0 SfflCje- 3 

ss-?- sio^^cJL cSLLJx^y.. <3i> H 

Q>C>o !5(p^ e g ) ^ _ 



y 

y. 

, - i n a i y s i 3 S a m p l e Nurnbe-r 

E l e , Wave— Mean e a k •'lean i-'ea.-̂ . Net .-'ea.-'V 
Sym. ienqi:h Pos i t l o'n I n t e n s i t y I n t e n s i t y 

AS 193.759 No Peak ' 570 570 
3£ 155.09 I'̂ iO Peak ! O ^ 552 
CR £05,55£ No Peak ! 332 "7- ij C' 

i - J ' i — i ^ 

S3 £05.333 ,Mo Peak i 534 534 
ZN £13,856 No Peak 1 386 386 
CD £14.438 No Peak 1 264 264 
PB £20.353 No Peak! 331 331 
NI £31.604 No Peak! 893 393 
BE £34,661 No Peak ! 210 210 
CU 3£4.754 ^io Peak! 465 465 
HG 3£3.053 No Peak ! 1745 1745 

P a i c u l a t i n g C o n c e n t r a t i ons f o r Sample Number 1 

-lem. Wave— Net Peak C a l c u l a t e d I n t e r f e r e n c e Net 
Sym. l e n g t h I n t e n s i t y C o n c e n t r a t i o n C o r r e c t i o n C o n c e n t r a t i o n 

SB £06.833 584 -0.015 < 0.060 
BE 234.861 210 0. 000 < 0.005 
CD 214.438 264 -0.001 < 0.005 
i-.iT LL l.) J . J ,J L l <-!i3c! -0.001 < I j . 010 
CU 324,754 465 0. 004 < 0.025 
NI £31,504 893 -0,001 < 0.040 
HG 328.066 1746 -0.002 < 0.000 
ZN 213.855 . 386 0. 001 < 0.020 
PB 220.353 331 0. 005 0, 005 
PS 193.759 570 -0.014 < 0.030 
3E 195.09 562 0. 030 < 0,040 

r r v i t checx ' i t d I . 

3 e g i n finalysis - Samp1e , Number 

£le- Wave I'lear Peak i-''i'i?an :-'e,ak iMev P'i?a;< 

's -ym. l a r i K t h P o s i t i o n 1 .'i-ceris -1 y I nt eris 11 y 



At:- clc^A 

3 5 5 
433 

5 0 4 

V I J I J v i 

0003 

( j I j ' i j 5 

0004 

3 5 4 £ 
£ 5 3 0 
£7C;5 
5351 

• n a l y z e Samoles •jrtlH 0 9 - £ ^ - 1 9 a 6 5 1 3 : 3 1 : 4 3 

BE £ 34,361 -0 . 0006 13255 13255 
CU 3 24.754 -0 . 0007 5 8 2 i i ! 5822 
AG 3 28.068 -0 , 0004 25751 25751 

l a l e u l a t i n g C o n c e n t r a t i ons f o r Sample Number 2 

Il e m , Wave— Net Peak C a l c u l a t e d I n t s ^ ' f e r e n c e Net 
.5ym. l e n g t h I n t e n s i t y C o n c e n t r a t i o n Co rerect i Cin Concer11 'r at i Cin Tv/ 

'E £34.861 13255 0. 495 0. 495 
:D 214.438 6980 1. 478 1. 473 
ZR 205.552 5422 1. 503 1. 503 
:U 324.754 6822 1. 473 1. 473 
ĴI 2 3 1 . 604 6351 1.477 1.477 

328.068 S5751 1. 486 1. 486 
ZN 213.856 18642 1. 466 ± , 466 
'̂B 220. 353 2706 4. 950 4. 950 so 
PS 193.759 3114 4. 702 4. 702 5.0 
3E 196.09 1894 2. 481 2.481 5. o 

m s t . check, s t d 2 

Begin A n a l y s i s - Sample Number 3 

100 

51 



I'O e n s l . t ' / ' --•• 

•-"•|"3n̂;.;. ••;• 

-^ciua^ing Concentrat I . f . 
bampxe Number 3 X K » ^ T C W 5 ^ ^ ^ K ) C ^ rc2Kl̂ <̂  

i em. Wavs-
'̂ Jet Peat,. C a l c u i - i t - d • r 4- W ' ^ O 

. ' 3 i 
'•'"'••-31 i c a p - i 9 "+.731 £-.c3 

e g i n n n a l y s i c -
^ ^ i s ocimple Number 4 



iE 1 5 5 , 0 5 

:3 -.1;&, 331! 0. OOC , o 0 8 

^ ri a 1 y z e S a r.i c 1 a jmrt 09-39- ,985 I? 13:3 

ZN £13. 355 —0. OijO£ 1 £201 1££01 
CD £14. 433 -0. OOC)4 4280 4280 
PB £20. 353 -C>. 0009 796 795 
NI £31. 604 -C). 0003 4438 4438 
BE 234. 361 -0. 0C)0& 24702 £4702 

7 CU 3£4. 754 -0. 0(105 4621 45£1 

Cal c u l a t i ' 'ly Cc n c e n t r a t i o n s f o r Sarnple Number 4 gTv»SC 

S l e m . W a v e -
Syrn. l e n g t h 

^B C!C1&. Qy^-Jt 
BE 234,861 
CD 214,438 
CR 205.552 
CU 324.754 
NI 231.604 
ZN 213.356 

H3 193.759 
SE 196.09 

emsl i c a p - 7 

Net Peak 
I n t e n s i t y 

C a l c u l a t e d 
C o n c e n t r a t i o n 

I n t e r f e r e n c e Net 
C o r r e c t i on Concent r a t i on 

1608 0. 925 0. 925 
24702 0. 930 0. 930 
4280 0, 884 0. 884 
3752 1. 005 1. 005 
4621 0. 964 0,954 
4438 0. 959 0. 959 

12201 0,949 0. 549 
796 0. 973 0, 973 

1102 0,972 0. 572 
1039 0. 908 0, 908 

Sample N u tr. b e r 

TV 

|.o3 

l.Oir 

l.Ol 

I.ol 
1.00 

log 

% 



•Wav.3— Mean PeaK ^"ii=a"n . ; - ' • . = r - j f ? i ; 
lari;:'cn Pos:;, t i ^.IM'I I rrc ans i P-' I ri'c B'l'i^. XZ) 

O 

lalculatmg Coricsntrat ions for Sample- I'Jumber 5 — VCA^'"^ faiO^^ 

l i a m . .'iave- Net Peak C a l c i i a t e d I.^it er^f er-ence Nst . • 
.Eym, iancth Intensity Conceritration C.::'rrect i on Concant rat io-^'i ' ^jof^C 

; 3£3.053 13065 1.010 I.OIC 

, g a s t e d b l a n k 

;qin A n a l y s i s - Sampie Number 5 

.'i'l 'Vi 



-•J a --J '-3 — 

1 ;2 V i n V 1 

c'i r'l , - • » K 

S 1 C 1 Ci'. 'l : n t 2-ri3 i t • 

.-"•ina 1 y : bamp1es JmH- 0 9 - £ ' e . - 1 9 3 5 \3 13 :41:30 — 7 

SE 155.09 No Peak 1 c-cr ̂  
wi.-l J. 

C,̂  205.552 No Peak ! 405 405 
SB 206.333 No Peak 1 594 394 
ZN 213.356 No Peak ! 385 335 
CD 214.438 No Peak ! 267 267 
PB 220.353 No Peak! 324 324 
NI 231.604 No Peak! ' 903 903 
BE 234,361 No Peak! 213 £' 3 
CU 324.754 No Peak ! 465 455 
PG 323.053 No Peak ! 1761 1 751 

C a l c u l a t i n g Concentrations f o r Sample Number 5 ^6-€STi30 t ^ L l ^ r ^ ^ 

:iem, Wave- Net Peak Calc u l a t e d I n t e r f e r e n c e Net 
Sym. l e n g t h I n t e n s i t y C o n c e n t r a t i o n C . n r r e c t i o n C o n c e n t r a t i o n 

SB £06.833 594 -0.005 < 0. 050 
3E 234.861 213 0. 000 < 0. 005 
CD £14,438 267 -0.001 < 0. 005 
CR .-,c cr er 405 0. 005 < 0. 010 
CU .324, 754 465 0. 004 < 0. 025 
: .11 231,604 903 0. 002 0. 04C) 
PG 328,068 1761 -0.001 i j . ijOCi 
ZN 213.856 385 0. 001 < 0. 020 
:-'B C! C! a itli y.A tit 324 -0.010 < 0, 005 
PiS 193.759 561 -0.031 i j l . 030 
rriC 196,09 551 0. 010 < 0. 040 

55 j533 CD 910 -SEDI 

Z-e Min P n a l y s i 3 - Sample Number 7 



C' . c;'. V t-J — ."'lean :-'e:-(K ; ' ) S £ M - I ; - ' 3 i l K 

•'•̂•' •-
y rn. i .3 n q c ; - i P o s i t i o n P,-,ta-ri-=. l t y I v ' i t ^ : : i f i : i i -

H 'rz- I S S . 7 5 9 No i^'tja k : . : . ££ -
'nci 1 5 5 . 0 9 No P e a k 7 0 7 
CR £ 0 5 . 5 5 2 —0, i j 0 i j 7 1151 ^ . •ZJ 

b 3 £ 0 5 , 3 3 3 No P e a k 1 792 
Z i-'i iz. j . .Zt. 3 5 L I I — I j l , 0 i j ' i j 3 tZ. ^%lfd\li 

CD £ 1 4 , 4 3 3 l j . i j i j 1 5 701 7 A ': • 

PB £ £ 0 . 3 5 3 — 0 . 0 0 0 7 810 -ri' i 

N I £ 3 1 . 5 0 4 - 0 , O t j i j 1 £ 3 5 0 A. 3 Si 
B E £ 3 4 . 3 6 1 —0. OOijC 1551 1 i 
CU 3 2 4 , 7 5 4 - 0 . 0 0 0 5 5&3ij 
AG 3 2 8 . 0 6 3 No P e a k l 1937 1 9 3 7 

Pn-alyze Samples J rvj H- 09-2'^- 1936 13: 48 : 15 — 3 

I ,-,533 -StfO \ 
C a l c u l a t i n g Concentrations f o r Sample Number 7 ^ 

c l e m . W a v e - Net P e a k C a l c u l a t e d I n t e r f e r e n c e Net 
Sym. l e n g t h I n t e n s i t y C o n c e n t r a t i on C o r r e c t i o n C o r i c e n t r a t i o n 

SB 2 0 6 . 8 3 3 7 9 2 0 . 176 0 . 176 
B E 2 3 4 . 8 6 1 1691 0 . 0 5 6 0 . 0 5 6 
CD 2 1 4 . 4 3 8 701 0 . 0 9 5 0 . 0 9 5 
CR 2 0 5 . 5 5 2 1161 0 . 2 3 1 0 . £ 3 1 
CU 3 2 4 . 7 5 4 5 6 3 0 1. 197 1. 197 
NI 2 3 1 . 6 0 4 2 3 6 0 0 . 3 9 7 0, 3 9 7 
PG 3 2 8 , 0 5 3 1937 0 . 0 1 0 I j . i j 1 ( j 

ZN 2 1 3 . 8 5 6 2 6 3 8 3 2 . 0 8 8 £ . 0 8 8 
PB 2 2 0 . 3 5 3 8 1 0 1. 0 0 2 1. 0 0 2 
'AS 1 9 3 . 7 5 9 1 1. 2 0 0 1. 2 0 0 
S E 1 9 5 , 0 9 7 0 7 0 . 2 9 7 l j , 2 9 7 

5605j;7 uD 5iO-SED2 

Eagin i ^ n a l y s i s - Sample Number 8 

.^1 



•Z- — . •': a a r :s = r'i .-•&,;»;•:. '-.^r^-'r. ,'•-• ~ .=• K 

- L a r : ] - - ; - • - ' i : ; i = t . , : . n : , ' . a n s 1 c y I rit e'n-..= 1':'/ 

PS 5 - r 17^ ;-Jo P ' r ^ . K • 7 4 V T. l i .— 

'1, 'Z. 1 5 5 . I j ' - ^ N o Pe.a,-: : y L ~ 5 1 
P R £ 0 5 ; ^5 -•' , i j l j i j i j 5 3 i j 5 S i j 
SB £ 0 5 , b o w N.:. K ' aak ! 5 3 1 5 3 1 
ZN 3 5 5 - 0 . ' j ' O i ! i £ 3 3 7 i j S 3 7 ' , j 
CD £ 1 4 . 4 3 3 ( j . ( j l j 1 1 -•x i:;,i , M • ^ - ' j 5 
PB £ 2 0 , '7 -7 . O'Oijo 7,35 7 3 5 • 
N I 2 3 1 . 5 i j 4 — i j . i j i j i j 7 133' - f 1 3 8 4 
3 E £ 3 4 . 3 5 1 — I . . i j 0 0 5 4 0 4 4 i j 4 
CU 3 £ 4 , 7 5 4 - i j , 0 0 0 7 1 5 5 0 1 5 9 0 
PG 3 £ S . 0 5 8 N o P e a k 1 1 3 9 3 

l a 1 c .11 a t i n g Cc n c e n t r a t i o n s f o r ' S a m p l e N u m b e r 

11 em W a v e - N e t P e a k U a l c u i a t s d ^ n t e r f - e r - e n c e N e t 
: y rn, I s n q t i- I n t e - n s i t y C o n c e n t r a t i o n C o r r e c t i Cl l'l C 0 n c e n t r a t i C' n 

1:0 c l ' - JCt . t l v i w i 

3E £ 3 4 , 3 5 1 

CD £ 1 4 , 4 3 3 

: R £ 0 5 . 5 5 2 
ZU 3 2 4 . 7 5 4 

•MI £ 3 1 . 5 0 4 

PG 3 2 3 . 0 6 6 

531 

404 

408 

680 

1590 

1384 

1893 

O. 0 £ £ 

( j . i j 0 3 

i j . ijSO 

0 . 0 3 8 

0 . £ 5 4 

i j . 1 3 2 

0 . ( j 0 7 

0 . (.i50 

C. 0 0 8 

i j . 0 3 i j 

O. 0 8 3 

i j . 2 6 4 

0 . 1 3 2 

0 . 0 0 7 

Pnal-yze Samples JrVjrt" 05-£<^-193£ il' 13; 

ZN £13,856 

PB ££0,353 

PS 193.759 

SE 195,09 

8870 

736 

747 

:-";91 

0. 682 

0. 343 

0. 314 

( j , 034 

0, 632 

0. 348 

0. 314 

! j . 034 

i50cj41 CD b l O - b l 

• ani .'1 Pnai y s 1 a - 3 a rn o 1 a 1'J u m cer 5 



J_ i a . >J a V irr' — ,':G£(i'i • (-' a a K i'l a ari ;-'eaK ••.: --: ••:. , - a i T: K 

Sym. .ani;:";;" i C ' 3 1 t i Cl r i I •.•-,t sns i t -y V'lt a'r'i'^'l 13 

HS 153, 755 ;-io Peak : 
SE 155,05 i^io Peak i 554 354 
CR £05.55£ - i j . I j i j l j 1 1 £05 1 ,£ij5 

SB £ij5. 333 •No Peak ! 701 7 1 
ZN £13,355 l j , OOOij 17053 1 7 0 53 
CD £14,438 ( j . 0007 5 5 v i 
F'B ££! -0 . 0003 540 5 4 l j 

NI £31,504 - i j , 0 0 i j 4 1553 353 
BE £34,851 - i j . 001 1 515 - •• rz^ 

CU 324.754 -0 . 00(j8 3471 ,34-7 1 
I=IG 328. 063 - i j . 0002 £35£ £352 

Cai c u l a t i n g Concent-rat i ons f c r Sample Number 5 

clem. Wave— Net Peak C a l c u l a t e d I n t e r f av̂  enc a •let 
3yrn. le'ngth I n t e r s i t y C o n c e n t r a t i o n C o r r a c t i o '1 C c i n c e n t r a t i,i:n 

SB £05.333 701 0. 093 i j , 0 5 3 

3E £34,361 516 0. i j 1 £ i - i . i j 1 2 

CD 214,438 553 0. 062 0. 062 
CR 205.552 1206 0. 245 0. 245 
CU 324,754 3471 0. 699 0. 699 
NI 231.504 1568 0. 182 0. 132 
OG 328.068 2352 0. 036 0. 036 
ZN 213.356 1 

i 7068 1. 340 1. 340 
PB 220.353 940 1. 273 •1 -ri -71 

J, . i _ / ^ 

PS 193.759 913 0. 531 0, 531 
SE 196.09 594 0. 039 ( j . 089 -

560541 d u p l i c a t e 

B e g i n A n a l y s i s — Sample Number 10 



J 

laa.-! i-'--3aK, ••-at 
; n •: ,a ri a 11 I r11 e ri ' 

i y z e 'Samples 09-25-1986 

HS 193.759 No I='eak ! 533 883 
S£ 155,09 No h'eak : 523 523 
CR £05,55£ - j . ij003 1153 1158 
5 E-I £05,333 iNO Peak ! 553 695 
ZN £13. 356 - j . Otjij 1 16730 , 16730 
CD £14. 438 j . 0<I)04 536 536 
PB £20. 353 - 0. 0006 933 933 
NI £31.604 j . ijOO£ 1520 1520 
BE £34.361 -0. 0C105 512 512 
CU 324.754 - 0, OOtjS 3409 3409 
AG 3£S,053 0.. OOOO 2365 2355 

f 0 L ''<'-' 

l a l c u l a t i n g Concenb-.^at i o n s f o r Sample Number 

clem. Wave— Net Peak C a l c u l a t e d 
Sytn. l e n g t h I n 1; ens i t y Concent'r'at l o 

SB 206.633 695 0. 087 
BE 234.861 512 0. 012 
CD 214,438 536 0. 059 
CR 205,552 1158 ij. 2.3.-3 
CU 324, 754 3409 0. 634 
NI 231.504 1520 0. 169 
PG 328.058 2353 0. 037 
ZN 213.356 16730 1.313 
PB £20,353 933 1. 258 
AS 193.759 833 (:i>o5i3 
SE 196.09 5£'3 i>>-1 rS 

I n t e r f e r e n c e Net (^-PP 
C o r r e c t i o n C o n c e n t r a t i o n 

ibZT- a. 087 
0 . 0 1 2 

' ^ ^ ^ P. 0 5 9 

0.534 ' t n . 

0, 037 '^3 
.37^ 1.3.3 -07^ 
. SIS' 1. 253 • .07.. 

Ot 

560541 ' ip ik .e 

B e g i n H n ^ i l y s i s '- Sampie Number 11 



1 ,a. •1 a V e - i'''ear'i PeaK Naan Pa^K • y'iZ 'r - ^ l'-- K. 

•/ :n. 1 engt r. Pos".. z 1 ori 'r\''-.. a'ris i Iv-it;a!'i^:i-:y 

'b 153.759 No Pea.k 1 •-̂  : a ::• -1 o, 

•r - 195,09 No P'ea.'-.', : ,.-.,33 c D 
l5 R c i . i i , 5 s i i - l j , Oijij 1 1353 1 355 

£05,333 —0, 0iji j 4 1 ,1 i j S 1 1 • j 5. 
riv; £13.356 -0, 'OijO£ 13541 . 5 5 4 1 
CD £14.438 i j . 000£ 733 733 
PB ££0.353 - l j . 0tj07 1 1 i j 3 i 11 j 3 
NI £31.604 - ! j . IjijOS £955 £555 
3E £34.861 — i j , 0005 , 1575 1575 
CU 3£4,754 — ( j . 0006 4445 4445 
PG 3£8.068 0. (jfjO 1 £700 £7! j l j 

A n a l y z e Samples f 4 0 9 - £ Q - 1 9 8 6 © 1 4 : 0 3 : 4 . ' ^ . — 11 

C a l c u l a t i n g C o n c e n t r a t i o n s f o r Sarnple Number 11 •^>^0 5"'4| 5 ( ^ 1 

Elem. Wave— Net Peak C a l c u l a t e d I n t e r f e r e n c e Net 
dym. l e n g t h I n t e n s i t y C o n c e n t r a t i o n C i o r r e c t i on C o n c e n t r .at i o n 

SB £05.833 1106 0. 464 0 , 464 
BE £34,361 1679 0. 056 lj , 056 
CD £14.438 733 0. 102 (j , 102 
CR £03.552 1855 0. 433 : ; i , 438 
CU 32H.754 4446 0. 9£4 0 , 924 
NI 231.504 2969 0. 551 f •; . 551 
HG 323,058 2700 0, 057 ij , 037 
ZN £13,355 18641 1. 456 1 . 455 
PB ££0.353 1103 1. 51£ ,4 
PS 193,759 918 0. 531 
SE 195.09 6.̂ 5 0. 155 

55ij541 /- 4 (se'r i a i d i l u t i :.n) 

B e g i n . P r i a l y s i s - Sample Number 12 

"locec-

OiS 

ee-o 0 .(75' 00.0 
-10 
^^•5• 
.40 
'05' 
'to 
S9 

<pl 



1 

P i _ i s 1 1 '_iT'i - t ^ r ' i s 1 '••' 

. 5 5 . 1''^ >io P e a k ' c 3 1 Owl 
• l ' ! : 3 , 3 3 £ v i . i j i j i j S 51-Z 5 1 7 
£C,5 . 5 3 3 No P a a k ; • 5 1 1 5 1 1 
£ 1 3 . 3 5 5 - i j . i j i j O l '+74.5 ^+-743 

io P e a k ! 3 c £ 
- 0 . 0 0 1 5 4 3 3 

,^ i l £ 3 1 - . 5 i j 4 ; lo F'eak'! l i j S O ICiSi j 
SE £34.351 Mo Peak: 232 252 
CU 3£4. 754 - i j . OOija l£4a 1£4S 
PG 3£3. 053 No Pean, I 19£5 1525 

Calculat i'nn Conce-nt-rat ions for Sample Number 12 (fiCeOS^A^ 

,-Ii,.=m, '.-lave- . Nat Peak C a l c u l a t e d I n t e'r f e'ra'nca Net 
Syrn. I s n r r t " I .'rh ens i t y C.iincent r a t i on Cor-rect i o'n Concent r-'at i on 

f 
1 
I 

f 
I 
I 
t 
fi 
I 

I 
fi 
I PG 3 £ S . 0 5 3 1 9 £ 3 0 , 0 0 5 

ZN £ 1 3 . 8 3 5 47':>3 0 . 3 5 1 / M O ^ 

fi 
I 
fi 

1 ^ k _ 

X'/ ' Art < toMPU OK, 
< l . ' l SB £ 0 5 . 3 3 " S l l i j . O l O 

3E £ 3 4 . 3 5 1 £ 8 £ 0 , 0 0 3 < i j , i j 0 3 
CD £ 1 4 . 4 3 5 3 3 £ 0 . 0 1 4 0 , 0 1 4 
CR £ 0 5 . 5 5 £ 6 1 7 0 . 0 6 9 Z - K ^ 0 . 0 5 5 \/e3 
CU 3 £ 4 . 7 3 4 1 2 4 8 0 , 1 3 5 ' I Q O 0 . 1 3 5 >^e5 
N I 2 3 1 , 5 0 4 1 0 6 0 . 0 . 0 4 5 [ ^ Q 0 . 0'+5 v.^^^ , 

P n . - i l y z e S a m p l e s J|TJ 0 5 - 2 3 - 1 9 3 5 i? 1 4 : 0 7 : 5 0 — 12 

' b b 0 , 0 0 5 

0 . 3 3 1 ^ 6 $ 

PB 2 2 0 , 3 5 3 4 8 3 0 . 3 2 1 0 . 3 2 1 t | t , 5 
PS 1 9 3 . 7 5 9 6 7 3 0 . 1 3 6 0 . I P G 
SE 1 9 5 . 0 5 3 8 1 0 . 0 6 5 C. .: PLV 

5 5 i j 3 4 5 CD •? 1 i,P-5£ 

B e g i n •Pna l y s i s - •Sample iJi.smber 13 



i 
1 
fi 
fi 
I 
fi 
fi 
fi 
fi 
I 
fi 
fi 
I 
I 
fi 
fi 
1 
fi 
fi 

- . a . '•-•,.=i\'~'S— '! •tri,:;,;--: '•.?•,,,-:. : - iav ,-' ? -3. ' •:. 

5 y r n . 1 e n g t O i i i - ^ i o n P , ' i L a n a . " v I .'i-c a n •S . "Z y 

PS 1 5 3 . 7 3 " P - 3 ^ k : :,-(- :-. 7,-, 

w E! 1 5 5 . 0 5 .-'io - a a k : 5 7 P 

— -- •-CR £ 0 5 . 5 5 £ • j . , ( j i j i j S 5 £ i!i ; - , , - ' f ' > 

SB £ 0 5 . 3 3 3 -••io P e a k : 5 1 5 ~Z. 1 w 

ZN £ 1 3 . 3 5 6 l j . I j l j i j i j ' M- 1 0 1 H- 1 i j 1 

CD £ 1 4 , 4 3 3 : \ | r i - - ^ g a k : 5 3 5 * ilj 'CJ 

PB -,--•1'-. • - . i . . ! . ' . ^ - ' j . O i j i j ,3 5 3 5 1 5 3 5 
N I £ 3 1 , S'OM. — I " j . i ': i.'i Vj 1 1 1 7 5 
3 E £ 3 4 , 3 5 1 N o P e a k ! 3 3 5 ~: -~ r~; 

CU 3 £ 4 . 7 5 4 - i j . O t j i j 7 1 7 0 1 1 " ' 0 _ 
PG 3 2 3 . 0 6 8 N o P e a k i 1 5 4 5 1 • J 4 5 

C a l c u l a t i n g C o n c e n t r a t i c^ns f o r S a m p i e N u m b e r 1 3 IffOiOS'AS' 

.iem. wave- Net :-'eak L a l c u l a t a d I nt er far^snce i'fe'r 
iyrn. l e n g t h I n t e n s i t y Concentration Correct io'n Concentrat ii:i'n 

SB 2 0 5 . 3 3 3 5 1 5 0 . I j 1 3 < j . i jSO 
3E 2 3 4 . 3 5 1 3 3 5 0 . i j 0 5 0 . i jOS 
ID 2 1 4 . 4 3 3 I j . 0 L 5 ' l i . i j 1 5 

6 2 0 0 , 0 7 0 0 . 0 7 i j 
c u 3 2 4 , 7 5 4 1 7 0 1 0 , 2 9 0 0 . £ 9 0 
N I 2 3 1 . 6 0 4 1 1 7 5 _ . 0 . 0 7 6 0 . 0 7 5 
M G 3 2 8 . 0 6 8 1 9 4 5 0 . 0 1 1 0 . 0 1 1 
ZN 2 1 3 . 8 5 6 411 j 1 0 , 2 9 9 ' j , £ 9 5 
;-'B c!c!'.)« iit^sii . 1 5 5 9 2 , 7 7 0 £ . 7 7 0 
PS 1 9 3 . 7 5 9 6 7 6 0 , 132 i ' i •! i j -r. 

SE 1 'SS. 0 9 • 5 7 9 0 . 0 6 2 • 0 . 0 5 5 

5 6 0 5 4 5 CD 9 1 0 - 5 3 

B e g i n A n a l y s i s - S a m p l e N u m b e r 14 

^3 



fi 
fi 
fi 
I 
I 
fi 
fi 
I 
fi 
I 
fi 
fi 
I 
fi 
fi 
fi 
fi 
fi 
fi 

l e a n '-'aai-
••c,-3 l t l O'n 

, ' ieari :-'e,̂  
I n t e n s 1 1 

- m a l y z e S a m p l e s - 1 ^ - 1 9 3 5 r$ 1 4 : 1 ^ : 3 4 — 13 

HS 1 53.739 No Peak 1 c-7 3 
-. 1 . _ i 978 

b c 55,09 No Peak ! 581 581 
C R £ 05, 55£ tj . i j i j i j S 4(j44 40-44 
S3 £ 06.333 No Peak ' 749 749 
ZN 2 13. 356 ij. OOOij 101399 101399 
CD 2 14.438 0.0006 1401 1401 
PB 2 20.353 -0 . 0006 4545 4545 
NI 2 31. 6i:)4 -0. OOOl • 10695 10695 
BE 2 34.361 No Peak ! 551 551 
CU 3 24. 754 - i j . 0007 31622 316££ 
PG 3 23,063 -0 . 0001 2573 £373 

c u l a t i r i n C o n c e n t r a t i ons f o r Sample Number 14 

£ 1 e m. Wave Net Peak C a l c u l a t e d I n t e r f e r e n ce Net 
Sym l e n g t h I n t e n s i t y Concent r a t i on C o r r e c t i o n C o n c e n t r a t i c n 

S3 £05,333 749 0. 137 0. 137 
3E £34,361 551 0. 013 0. 013 
CD £14,438 141 j 1 0. 249 0. £49 
CR £05.552 4044 1. 092 1. 052 
CU 324,734 31622 7. 201 7. 201 
,•11 £31. 5ij4 10695 2. 653 •I. C T 

PG .J ui 3, i-i o 3 2573 l j , i j S i j 0. ( j 5 i j 

ZN -r f -- rz 
C 1 wi, C i w j b 

101399 3, 110 3. 1 10 
;-'B c c i . l . . j o b 4545 3. 775 3. 775 
-iS 153.739 978 l j . 7'+2 0. 742 
3E '_ -;'rr^^ ryri 531 i ) . £ 4 5 0, 245 

c a X i cr'-at i Cir: 1 •^iank 

3s rz 1 n IH l'l a 1 y s i s - Sample ! Number 15 

S l e . '.'Jave- Mean i-'eak Nean Peak Net PeaK 
Syrn. l e n g t h P'usit i':i-n I n t e n s i t y • i n t e n s i t - y 



.:;£ - •- c . '•'y~ N c i , - • ^ ! . i K : •3 •••+ 'rr 
-

: C' 3 . C C ,^-IC' . - ' '3 K ! 4i!. ' - . , ' 

5 5 - ' - • • t j . 3,51 N o P a a k : —^ . 
.1 1 w . CI C .'•••! Cl E-'e a ,1 .r. r 

.-•.,- •-CD £ 1 4 . 4 3 3 N o i - 'eaK : £ 7 .r 

•"•& 
,::.cO. 3 3 3 ' y P 'eaK : , j b ,.•,• , "_ £ 

.•••i. £ 3 , •Sij 4 Wo P e a K : ' 0 C w _ ,. 
3 c zl J,. •'•-!•. 5 5 1 '••io P e a k ' 1 y • -;-
C'J 3 £ 4 . 7 3 4 MO P e a k : 4 3 £ 
.P5 0 5 3 : : o P e a K : 1 7 3 5 1 -." ,1 

^ n a l y r e Sarn ^ l a s yyfl^jsiso y ^ . jas 1 -1 •--

Za i c u i a t i i-ig C i n e s n t r a t i o n s f o r 5a,-:iple , iumbe: 13 C A U f t ' ^ i ' ^ 

Z l e m . W a v e - N e t Peak. C a l c u l a t - H C l i ' i t e r f e r a n c a , a"; 
3ym. l e n n t r i I n t e n s i t y C ' C m c e n t r a t i o n C 0 r e c t i c ri C Ci ri c c:- r-. r -r a t 10 

3B £ i j £ . 3 3 3 5 3 4 - 0 . 0 1 5 .. i ; i 5 0 
3E £ 3 4 . 3 5 1 2 1 7 0 . 0 0 1 c ,•.-':':• 5 
CD £ 1 4 . 4 3 3 2 7 5 0 . IjO 1 / 1 • . '•-•'.''Zj 
'wiR izlijS. 5 3 £ 4 0 ( j 0 . 0 0 4 ( i ; . 0 1 i. ': 
CU 3 2 4 . 7 5 4 4 8 2 ( j . ( j 0 3 < i ; . i j £ 3 
N I £ 3 1 . 5'04 9 2 3 0 . 0 0 7 . :' ,• t i '. 1 

PG 3 3 8 . 0 5 3 1 7 3 5 0 , 00 1 . 0 0 1 
ZN £ 1 3 . 3 5 5 4 £ 3 ( j , 0C4 .,; . \ ; £ ( j 
P3 £ 2 0 , 3 3 3 3 2 3 - i j , o r £ 

,,• 
. ':jP3 

PS 1 9 3 . 7 3 9 5 i j 9 0 . 0 5 3 a •-- '.lli 

HE 1 9 5 , 0 9 5 4 5 — i j . i j ' ) 

0 : 3 5 — 14 

a i g e s t e d b i r ^nK 

3er j 1 n P.••ia 1 y s i a - - S a m p i ium o e r l b 

I 
fi^ So5 



1 

,-'a?.,-', •••'.,aa-n P a a k 
Syr , : . l a v i c t ; - :--'ii'-c 1 ••: 1 ̂ '•.••i L '.•'it a'l ' is 1 1 y : , : i - a r ; i i : y 

P •£ 1 •£ 3, 7 3 'z .'~\io ,-^'e-iiK : 5 7 7 
........ 

N o P e a K ! 5 5 3 •'1 C w 

u R c -•-> Cl • 3 5 b N o P e a K : 3 5 9 " •r, '— 

S 3 £ ' 0 5 , 33,3 N o i - ' eak ' 5 '35 1' J c 

Z.^l £ 1 3 . 3 3 5 N o P e a k 1 3 5 9 
CD .£ 1 ••+. 4 3 3 i->io P e a k ! £ 5 3 £ 5 3 
.-, c •:• •:.!-) T—,-7 
, l „ . L • ^ ^ w l • j Cl P e a k : 3 £ 1 Ẑ  £ -
N I £ 3 1 . 5 0 4 i^ iO P e a k : •9£7 •?:i-7 
3 E £ 3 4 . 8 5 1 T'l C l P e a k : . £ l i j £ 1 : j 
CU 3 2 4 . 7 5 4 i ' l C l P e a i ' , ; 4 7 5 'H-75 
PG 3 2 8 . 0 6 8 N o P e a K ! 1 7 4 5 1 7 4 b 

Z a l c u l a t i n g b o n c e n t r a t i •ons f o r S a r n p l e h i u m b e r 

r^ ia rn . Wave— N e t P 'eak C a l c i i a t e d I n t e r r a r e n e e N e t 
l y r n . l e n g t h I n t e ' n s i t y C Cl n c e n t r a t i i:i n C o r 3 c c i Ci-n C l i n e a r i t ' f ^a t i co 

Z3 £ 0 5 . 3 3 3 3 9 6 — i j . i j i j 4 •: i j . i j ' 5 i j 
^ c £ 3 4 . 3 5 1 2 1 0 l j . 0 0 0 i j . i j i j 3 
ZD £ 1 4 , 4 3 8 2 6 6 i j , i j i j t j 0 . i j 0 5 
. :R £ 0 5 . 3 3 £ 3 9 9 • j . 0 0 4 < I j . I j 11 j 
ZU 3 2 4 . 7 5 4 4 7 6 0 . 0 0 7 < 0 . 0 £ 5 

P n a i y z e Samples jMirt 0 9 - 3 ^ - 1 9 8 6 15 1 4 : 2 4 : 4 4 — 15 

NI 2 3 1 . 6 0 4 
PG 3 2 8 . 0 6 8 
ZN 2 1 3 . 8 5 6 
PB 2 2 0 . 3 5 3 
PS 1 9 3 . 7 5 9 
SE 1 9 6 . 0 9 

1 n s t 

927 
1746 
399 
321 
577 
553 

0. 009 
-0.002 
0. 002 

-0.016 
-0. 001 
0. 014 

check s t d . 1 

igi'n A n a l y s i s - S,arnpla Number 17 

0 , 0 4 iii 
C'. l j l j l j 

0. 020 
0 . 005 
<Ii. 030 
O . < j 4 i j 



,1̂  5 Z c,, 7 3'5 -0 , i j i j i j 1 •xO"t'zr 

- .,- "H. O'T vl . i j i j 4 1 A 0 A 1 5C7 
'-• . ' i c •-• •c, 3 3 £ - i j i j i j 5 ~ - 1 . - 5 £ ! j £ 
ZN £ 1 -7 

3 5 5 t j . i j i j ' : j £ • .L.'5355 
CD £ 1H. 4 3 3 0 , O i j i j i j ' TOO'B 7 ! j i j ' 5 

P5 £ £ ' j . 3 3 3 - i j , i j i i ' i ] i 5 3 7 3 1 L— / b 1 

:-i I £ 3 1 . 5 i j ' 4 — i:j , i j i j i j 1 Z. '-'• ~7 JL 5 5 7 4 • 
3 c 'X 3 4 , 3 5 1 - f j , i j i j i - ' P 1 C / / 1 1 c 7 7 7 
CU 3 £ 4 , 7 3 4 - 0 . ' , j i ! , ' i j 3 5 6 0 0 c S i j i j 

PG 3 £ 3 . i j 5 3 - i j . i j i j i j . b C . J C b . , j 
•-'c-'-'C 
1 , _ ; 1 \ _ i w 

Z a l c u 1 a t 1ng Cc n c e r i t r a t i cms f o r Sc i r n p l e iMumber 1 7 4:r^r. Cl^l<^ 

rn. Wave — IMet P e a k C a 1 c u 1 •at ed I n t e r ^ f e - r e n c e N e t 
iz y m l e n g t . n n t e n s i t y C o n c e n t 'r̂ a t i Ciri CoY^rec t 1 Cl r 1 C 0 n c e n t a 'z i 0 

-•c £ 3 4 . 5 5 1 1 5 7 7 7 0 , 47-7 0 . s-77 
-"D £ 1 4 . 4 3 3 7 0 0 9 1 , 4 3 5 1 . 4 5 5 

• _;r ---̂  rr; — ••'. 
1— •-• W • W W d . 3 £ 0 2 -1 

X • 4 3 3 1 . 4 3 3 

:u 3 £ 4 . 7 5 4 6 6 0 0 1 m 4 £ 1 1 . 4 £ 1 
I T 
* i. 5 :31 . 5 i j 4 6 2 7 4 1. fl 4 5 6 1 . 4 5 5 

PG 3 2 8 . 0 6 8 c! 5 c' 6 w 4 5 6 1 . 4 5 6 
ZN 2 1 3 , 3 5 6 18 6 b 1 . 4 4 4 1 . 4 4 4 
-'B 2 7 3 1 ^ • i j 0 2 5 . 0 ( j £ 
PS 1 9 3 . 7 5 9 3 0 4 9 4 . 5 8 2 •t . 5'CiC 
-ZE 1 9 6 . 0 9 1 8 0 7 c • 3 2 1 

1, nst. check -std £ 

5egin A n a l y s i s - Sample Number 13 

w 
O.SO 
1.56 
1 -50 

5.0 

<?e/|iO 

iCXb 



Z ' . i . --i.i^'v't;- i''leari Pac:Ai', . ia . i i r i Paa;-; n-ri: -
^•.••rn. l a n p t h K' ' ;IS i "C-i ciri I'.•'it e'ns i r . ! / ' i ' • : , ,ar:'i;.-. • 

A n a l y z e S a m p l e s 0 5 - ^ ^ - 1 9 3 6 S 1 4 : £ 5 ; 1 7 

SB c i j S . .333 0 . OOtj i j 3 7 3 0 

r 13 Tr^ST. CbU^^ ^ . ^ ^ ( ^ ZaicLilat ing Concentrations f o r Sarnple Numbe 

clem. Wave- Net Peak Ca l c u l a t e d Inter^ference Net 
Syrn. len g t h I n t e n s i t y C onceritration C o r r e c t i o n Concent i-^at i on 

SB £06.333 5780 4.752 4.752 S'O ^S^lo 

emsl .icap-19 

Begin P n a l y s i s - Sample Number 19 

So? 



,.l-,.l i. H 

U O i j £ 
^j i j t j -Z 

aris; i t y 

* ' . •' «_i i ' 

1 0 7 0 

5 3 £ 0 5 . 3 3 3 0 . i j i j i j P i 5 

(_ C-\ .z 1 3 , 3 3 5 i j . 0 i j L! £ P l 1 
—. r^, . - H 
V.., . J C J, 4 , 4 3 5 i j . i j l j l j 1 43 
P'B ' £ £ i j . 3 3 b —ij . ijijO:5 7 
N I £ 3 1 , 5 0 4 Ci 
SE £ 3 4 . 3 5 1 - i j , Oijij,Z £ 3 3 
bU b c 4 . 7 3 4 - i j , ( j 0 i j 3 4M-

_ a 1 c u .'.at 1 n g C o n c e n t -at i Dns f o r S a m p l e 

— 1 m. W a v e  N e t P e a k C a l c u i a t e d • 
iyiii l e n g t h I n t e n s i t y . C o n c e r i t r a t i o n 

:r3 b 5 . 3 b b 1 5 4 i j 0 , 5 5 4 
,},£ £ 3 4 , 3 5 1 £ 3 3 7 £ 0 , 3 9 3 
^D £ l 4 . H 3 S 4 3 4 3 0 . 3 9 7 
I R £ ( j 3 , 3 '3£ 3 5 6 1 0 . 9 4 3 
- . 1 , 3 £ 4 , 7 5 4 4 4 5 1 0 . g £ 5 
••,' T 

1 1 . 
£ 3 1 . 5 0 4 4 4 6 0 0 . 9 6 5 

ZN £ 1 3 . 8 5 6 1 2 1 8 7 0 . 9 4 8 
-'3 •£•£0. 3 5 3 7 9 1 . 0 , 9 6 2 
PS 1 9 3 , 7 5 9 1 0 5 7 0 . 8 8 9 
SE 1 5 5 , 0 5 1 0 7 0 0 . 9 6 5 

• i b 4 i . ; 
£ 1 5 7 
4 3 4 3 

^ 4 5 i j 

4 4 3 1 

arnsl leap—7 

.Segin fina l y s i s 

0. 554 

i j . 553 

0. 357 

i j . 943 

0. 925 

0. 965 

0. 948 

O. 962 

O. 889 

0. 965 

rV 
. ^ ^ 

A.o-b 

1.6Z. 

(.0/ 

1 0 I 

L- 00 

OlO'\iO 

Sample Number^ £i j 

fi 
i 

fi^ 



i n a l y z e S a m p l e s . M ^ i t i - 0 9 - 2 ^ 1 9 8 6 15 1 4 : 3 4 : 1 5 — 17 

i i e . W a v e - Mea'n Peal-t. Mea'n Peak. N e t Peal-<, 
iyrn . l e n g t h P i D s i t i o n I n t e n s i t y I n t e n s i t y 

,P G 3 £ a . I j 53 - ! j . i j i j t j 1 1 7 5 5 5 i 1 7 5 5 5 

Zalc'.ilat ing C o n c e n t r a t i o n s f o r Sample Number £ij 

iiern. Wave- Net Peak Calc u l a t e d I n t e r f e r e n c e Net / f2.C^ 
iyrn, l e n g t h I n t e n s i t y C o ncentration C o r r e c t i o n C o n c e n t r a t i o n 1 

5G 3£8. 063 17566 0,535 0.533 

E50553 CD 510-SWl 

j e g i n P n a l y s i s - Sample Number £1 

l.Ol 



c l - 1 . --.^iV"? — :'1a •'•." i - ' e a k : ' -asr : - ' e a k •-let i - 'a i iK 
. • iy i - i i . : a n . r : ; - :-'•:• 3 1 ; 1 Cj n li ^' i t 1-3ns 1 1 •y i ,"11 e ' r r s 1 ' y 

P 3 1 5 3 . 7 3 5 • V :" 'aa k : 5',i' ,5 5 0 3 
5 b 1 5 5 . 0 5 N o i- 'a.a:-t,; 5 6 5 3 5 5 

• -t^ •.;• cr c- ,2' N o P e a K ! 4 £ 5 : 4 2 5 
'33 •.Zij5. 3 3 3 ••>)o P e a k 1 3 5 b w d D 

ZN £ 1 3 . 3 5 5 l i , i j i j i j 1 £ 3 3 0 £ 3 3 i j 

CD £ 1 4 . 4 3 3 N o P a a k 1 •Jl> i 0 3 i i j 

•='3 £ £ 0 . 3 3 3 Nc i P e a k ' 4 I'i 7 4 
i'-; I £ 3 1 . 5 i j 4 ','-> Cl i - ' eak : ':J 3 'V75 
5 E £ 3 4 , 3 5 1 Nc i P e a k , i 3 £ 3 8 
CU _ 3 5 4 . 7 5 4 —ii . i i l l jC j 1 7 9 4 7 9 4 
PG 3 £ 8 . 0 6 8 • N o P e a k 1 1 7 8 1 1 7 8 1 

l a l c u l a t i n q C o n c e n t r a t i o n a f c Y' S a m p l e Number £1 (oQ^0 55'b' CQ " ^ l ' ^ 

Z l a r n . W a v e - N e t F ' e a k C a l c u l a t e d I n t e Y ' f e Y ^ e n c e N e t 
i / m , l e n q t . h I n t e n s i t y C o n c e n t Y ' a t i o n C o r Y ' e c t i o n C o n c e ' n t Y ' a t i o n 

£3 £ 0 5 , 5 3 3 5 9 5 - • j . i j i j 4 < i j . i j S i j 

I-C £ 3 4 . i-iS 1 2 3 3 i j . I j l j 1 < i j , i j i j S 

iiD £ 1 4 . 4 5 3 3 1 0 i j , O i j S 0 . 0 0 9 
1R ibUS. 5 5 c l 4 2 5 0 , 0 1 2 0 . 0 1 2 
ZU 3 2 4 . 7 5 4 7 9 4 <i). tjSC) 0 . 0 8 0 
•J I 2 3 1 . 5 0 4 9 7 5 0 . 0 2 2 < 0 . 0 4 ( j 
H G 3 2 8 . 0 5 3 1 7 8 1 0 . OOi j 0 . 0 0 0 
ZN 2 1 3 . 3 5 6 2 8 3 0 0 , 1 9 7 0 . 1 9 7 
-'B 2 2 0 . 3 5 3 3 7 4 0 . 0 9 4 0 . ( j 9 4 
H S 1 9 3 , 7 5 9 6 0 3 0 . 0 4 7 0 . t j 4 7 

ZE 1 9 5 . 0 9 5 6 9 0 . 0 4 3 i j , i j 4 3 

I na1y z e Samples JrVlV:^ 09-2S-1936 i.a 14:39:03 — 18 

.-..5055/ ,'u :nO-bW£/SW£C; 

3 a c i n -'Pnai y s i •.: - S a mple i.i m b e Y" 

1̂1 



'• I z> . W r\ \- i-'if?ar i - a a K - .-ll ?»ar: .--ea.-:: • c; t •-- .;T -;'. .< 
• z, •/ i'll . 

. •-= '!--
i" 'Z -'. P o a 1 ;:ion i r-l': -Bri-'i i ~; •/ , -i t a r 1'.; ,„ ; •-• 

PS 1 ':; b • .' IJ J .'MO ,-'ea,-(. i —,., i c •iz ̂ '.1 '.zi 
C C 15 5 . ^•'Ai i - e .ak : 3 4 3 3 4 'ci 
C R £ 0 3 . 3 •"' r-Jo P e a k ! 4 i j e 4 i j . 9 
SB £ 0 5 . >-j <li \li 1̂ 1 C l P e a k 1 5 1 "̂1- 5 1 4 
ZN £ 1 3 . 3 3 5 - f i . O i j i j £ f i r t r 

CD c - -f. 4 3 3 Î Jo P e a k ! £ 3 3 £ 3 3 
PB £ £ 0 . ~' ^ ~-

O O wJ 
i'̂ Jo F' e a K : 3 3 4 .534 

N I £ . 3 1 . S i j 4 iMO P e a k ; 5 5 5 ' J' 'b 3 
BE £ 3 4 , 3 5 1 N o F ' e a k ' • £ £ 1 £ £ 1 
CU \lilLZ^ m 7 5 4 N o P e a k I 5 5 4 3 5 4 
PG 3 2 8 , 0 6 3 N o P e a k ! , 1 9 1 £ 1 9 1 £ 

c u l a t i n g Cc n c e n t Y ' a t i ' o n s f^'i'Y' S a m p l e NumbeY-

I l e m . W a v e - N e t P e a k 

i / rr l a n g t h I n t e - n s i t y 

£ 0 5 , 3 3 3 5 1 4 

£ 3 4 . 3 5 1 2 2 1 

IZ) £ 1 4 , 4 3 8 2 3 3 

: R 4 0 8 

3 2 4 . 7 5 4 554 
• f l 2 3 1 . 6 0 4 9 9 5 

H G 3 2 8 . 0 6 8 1 9 1 2 

ZN c 1 b . 8 5 6 6 5 5 

-B 2 2 0 . 3 5 3 3 3 4 

-IS 1 9 3 . 7 5 9 6 0 5 

3E 1 9 6 . 0 9 5 4 5 

C a l c ' i . l a t e d I n t e Y - f e - r e n c e . N e t 

i j . 0 1 3 < i j , i j S i j 

0 , i j i j 1 < 0 . i jO 'c 

0 . 0 0 3 < 0 , 0 0 3 

( j . / 0 i j 6 < l j . i j i i j 

0 . 0 2 5 0 . < j 2 5 

i j , t j 2 7 < l j . ( j4C) 

0 . 0 0 9 0 . ( j 0 9 

0 , 0 2 2 0 . iZ)22 

0 . 0 1 1 £ ^ 

i j . 0 5 1 

- i j , 0 ( j l 

£60557 d u p l i c a t e 

3 e g i n A n a l y s i s — Sample Number' £3 



- •/ ,';'i. 
• • lava-
_ a r i L: t ,-i 

c ' j p . c b c 
£ i j 5 . 3 5 3 

Mean Paa:-
P o s I t i c n 

oio ;"'aa'K 
r-io PeaK 
No Pe.ak 
No F'eak 

t a r i s 1 'c -/ 

5 3 i j 

535 
4 10 
3 5 3 

• l , ' 3 i j 

= D •Zt 
'_ . u-, l_J 

4 1 lii 
-•-Zl -| 

(-:- Samples 05-2^-1535 I? 

ZN 213.856 0.0001 629 529 
CD 214.438 No Peak! 273 278 
PB 220,353 No Peak! . 332 
NI 231.604 No Peak! 1002 1002 
BE 234.861 No Peak! 217 217 
CU 324,754 No Peak! 553 553 
PG 328.068 No Peak! 1907 1907 

C a l c u l a t i n g C o n c e n t r a t i o n s foY' S a m p l e NumbeY' 23 yo0 55l- dJf^CP^ 

clem. Wave- Net Peak C a l c u l a t e d I n t e r f e r e n c e Net 
Sym. l e n g t h I n t e n s i t y C o n c e n t r a t i o n Corr'ecti'3n Concent Y^at i o n 

SB 2 
SE 2 
CD £ 
CR 2 
CU 3 
NI 2 
:PG 3 
ZN 2 
PB 2 
PS 1 
SE 1 

06.833 
34. 861 
14,438 
05. 55b! 
24.754 
31.604 
28. 068 
13.856 

9 3 . 7 5 9 
9 6 . 0 9 

598 
217 
278 
410 

1002 
1907 

629 
tlttltCl 

5 8 0 
5 8 8 

-O.002 
0. 001 
0. 002 
i j . 007 
O. 025 
0. 029 
0. 008 
0. 020 
0. 007 
0. 004 
0. 078 

< 
< 
< 
< 

< 

<iO\ 

0. 060 
0. 005 
0. 0C)5 
l j . 010 
0. 025 
l j . 04C) 
0. 008 
0. 020 
Ol 00 r 
0. 030 

.550537 --.oiks 

5 s g i n i P n a l y s i s - S a m p l e NumbeY" £ 4 

o 



..•,.:-.'.' 
-I^-^ •- •'; ,-' a a K i'' l aan ;-'a,-7iK .•î 'S'C a a. '.-r 

y rn, - ' 2 - ' 1 Ci ' r i r i t a r i s 11 'y I n t a r B 1 b y 

;̂ S 7'3 5 i - l O -'6 ,,ai-', : 5 0 5 £ 0 5 
b e . 3 3 . ,;') •'Zt -•',1 -z -•eak ! 3 5 0 3 S i j 
CR 3 '• -J Z- m 3 5 2 -0 , i j i j i j 1 1 0 1 1 1 i j 1 1 
c r j 
w l . _ ' 

— ':• • 
3 3 3 - i j , lii lii I j £ 1093 1 0 5 3 

.1. 1 *. 3 ' 3 3 3 5 • j . i j i j O ' O £ 7 9 3 £ 7 9 3 
CD 3 1 4 . 4 3 3 • 0 . ' : j i j i i ! 4 4 7 5 4 7 5 
PB w '-.) • 3 5 3 -0 . i jO!j£ 4 8 0 4.30 
N I £ 3 1 . 5 0 4 — Cl . i j i j O £ £ 2 0 0 £ 2 0 ( j 
BE £ 3 4 . 3 5 1 — j , i j i j O S 1175 1 175 
CU 3 £ 4 , 7 5 4 - i j . 0 0 0 7 1 3 3 0 1 3 3 0 
PG 3 2 3 , 0 5 8 — i j . 0 ( j 0 4 2 7 1 5 2 7 1 5 

a t i n c Cc n c e n t • r a t 1 i i n s foY-" S a m p l e NumbeY' £ 

Wave N e t P e a k C a l c u l a t e d I n t e Y ' f a r ' e n c e N e t 

Analyze Samples 0 9 - 2 6 - 1 9 8 6 C" 1 4 : 5 4 : 3 0 — 20 

5ym. l e n g t h I n t e n s i t y ConcentY-at i.r.n CsY^r-'ect i o n C-nncentY^at i ' lm 3 ^ t \ 0 ^ f £ C 

SB 2 0 6 . 8 3 3 1 0 9 3 0 . 4 5 2 0 . 4 5 2 
BE 2 3 4 . 8 6 1 1 1 7 5 0 . 0 3 7 0 . 0 3 7 
CD 2 1 4 . 4 3 8 4 7 5 0 . 0 4 5 0 . 0 4 5 
CR 2 0 5 . 5 5 2 1 0 1 1 0 . 186 0 . 1 8 6 
CU 3 2 4 , 7 5 4 1 3 3 0 0 . 2 0 4 0 . 2 0 4 
>JI 2 3 1 . 5 0 4 2 2 0 0 0 . 3 5 3 0 . 3 5 3 
PG 3 2 8 . 0 6 8 2 7 1 5 0 . 0 5 8 0 . 0 5 8 
ZN 2 1 3 . 8 5 6 2 7 9 3 0 . 194 0 . 1 9 4 
PB 2 2 0 . 3 5 3 4 8 0 0 . 3 1 5 
PS 1 9 3 . 7 5 9 5 0 6 0 . 0 5 2 n. nr? 
SE 1 9 6 . 0 9 5 5 0 0 . 0 0 8 

5 5 0 5 5 7 / 4 t i s e ' r i a l dilut ic n ) 

b e g i n final-ysis - S a m p l e Numb BY' 2 5 

•OS" 
.ZO 

.OS 

.ZO 

'\0 

lb' 
17. 

?4> 

SI 



.51.a. •••i a ••/!=- N e a r P e a k 'iaa'n :-'a -a ••< r;;at '? . '•3 a K 

S y I'll. i s r F' Cl 5 i 1 1 o n I ' . ' i t e n s 1 -:';/ .i . ' i t ,a n a i ' - ; / 

1-1 i - 1 •£. 7 3'5 , - N o P e a k ! •r.. c '.' 

• 
-Z. -Z--,' 

5 c 1 9 5 . lii 5 P e a k : w ' w C J.' Z l ^ 

CR £ 0 3 . •3Ci.b IMo P e a k ; ,353 . 353 
S 3 £ 0 5 , Ct ~ -!• 

W w N o P e a K ! 5 2 £ 5 £ ' £ 
ZN £ 1 3 , 3 5 5 N o P e a K : 4 i j 3 b i j 3 
CD £ 1 4 , 4 3 3 N o P e a k i - • D -7 £ 3 7 
:-'B £ £ 0 . 3 3 3 N o P e a k ! b W O 3 3 ' 3 
NI^ £ 3 1 . 5 0 4 N o P e a k ! 5 5 £ 5 5 £ 
BE £ 3 4 . 3 6 1 N o P e a k : ££'C) •-1 --1 c r 

L^L— w 

CU 3 2 4 . 7 5 4 N o P e a k ! 5 1 4 5 1 4 
PG 3 2 8 . 0 6 3 N o P e a k ! 1 9 3 5 1 9 3 5 

Z a l c u l a t i n g C o n c e n t r a t i ' D n s fOY^ S a m p i e NumbeY" £ 5 

I l e m . Wave— N e t P e a k C a l c u l a t e d I n t e Y ' f e Y ^ e n c e N e t , 
i y m . l e n g t h I n t e n s i t y C o n c e n t Y ^ a t i o n CiOY-Y^ect i o n C c m c e n t Y ^ a t i o 

5 3 2 0 5 . 3 3 3 6 2 2 i j . 0 £ 0 / l j . O b i j 
3E 2 3 4 . 8 6 1 2 2 5 0 . 0 0 1 < l j . ( j ( j 5 
ZD 2 1 4 . 4 3 8 2 8 7 i j . 0 0 4 ( j . i j C ' 5 
ZR 2 0 5 . 5 5 2 3 9 3 0 . 0 0 2 < 0 . 0 1 0 
CU 3 2 4 . 7 5 4 5 1 4 0 . 0 1 6 < 0 . 0 2 5 
-J I 2 3 1 . 6 0 4 9 9 2 0 . 0 2 6 < i j . ( j 4 0 
PG 3 2 8 . 0 6 8 1 9 3 5 

• 
0 . 0 1 0 ( j . 01C) 

ZN 2 1 3 . 8 5 6 4 0 8 0 . 0 0 2 < 0 . t j 2 0 
3 3 5 0 , 0 1 3 0 . 0 1 3 

PS 1 9 3 . 7 5 9 6 2 0 0 . 0 7 8 0 . 0 7 3 
S E 1 9 6 . 0 9 5 5 2 0 . 0 1 2 < 0 . 04C) 

5 6 0 5 6 5 CD 9 1 0 -•FB 

S e g i n A n a l y s i s S a m p l e NumbeY' 2 7 

- T O 



- i a v a - .,. ''z'.•:.•'.. I'la,:;.' i-'i^a;-: 
1 - f l l f l t ' • • I r ' l ' ^ a r . s i t v 

A\ p. —il 7 ~] -' . .. I M P 1013 
y 1̂  z '55. .-,,r . . ;. . : , -z. 5 6 5 5 5 5 
CR £ 0 5 . 5 5 c ••ii.OOii,!. 3 1 2 3 Z -1 T. I i 

SE' £ 0 5 . 3 3 li P. .i.;.i0'! 1407 .i -iii i-i' 
ZN as 5 I , 0 0 ' j . 1067 4 1 ij5-I'-4 

CD £ 1 4 . 4 3 8 i j . 0 0 0 5 3 7 2 8 3 7 £ S 
:-'B £ 2 0 . 3 5 3 - i i . i j l j i j i j 7 4 7 74 7 
N I £ 3 1 . 6 0 4 •.'. 0 0 0 5 3 9 1 0 3 9 i 'ii 
BE £ 3 4 . 3 5 1 • . . . y y z 2 1 3 7 8 
CU 3 2 4 . 7 5 4 - 0 . 0 0 0 3 3 9 4 2 3 9 4 2 

a t i n g Cc ncei-.v '-.--•'• - '. '•'•'I'z f o Y ' S a m p l e Numbi--

'Wave — i^lGt ''-'i-rr. i l a i c ' - i l a t e d I n t e r f e r -c r , • Net 
e n g t h I n t e'."i-:i :•, '-. CI o n c B n t Y' a t i o n C o r r • • .c t . ; - i , i r ' ,CL;ntr;nt iC'^ 

. S3.5 ( j . 9 1 3 ' j . 5 1 5 
, 5 5 1 .11,; , . : ": 0 . 9 8 i j 0 . '35-' 
. 4 5 3 

*:,•• - •' -•.; 
0 , 9 1 9 i i . 511.' 

. P3i.-

'", • • 
1 . 0 3 0 1 - 0 3 0 

b ' ; , i - ' ; . 1 . 0 ,i £ . ii ''. Z 

. 5 0 4 ? •—. , :• 1 , 0 1 5 

'. . ,' • 
, i:!55 1 , ; - i . - i . - ' . 0 . 9 7 5 ,' •z~r^-

•'3 2 2 0 . 3 5 3 7 4 7 1 . 0 9 1 
H S 1 9 3 . 7 5 9 1 0 1 3 1 . 0 8 8 
iie 1 5 5 . i j 9 55i ' , . 0 . 9 5 £ 

in. 
.^«^ 

1,63 loo 
l/03 
I ,oz {OO 

l .Ol 
l .0» 106 

5l<o 



i lea'n Peak Wean i- ••-i.-'. Net 
i - ' o ^ - i t i o n I n t e v i ' i - i t y I n t t . 

i-ii.T il.-I;-.-i'Sa - i j . t j005 16707 

/ 

iPna lyze Sampl.a<r, "iprtJtk 09 -c < ? - i986 I'v 1 5 : 3 0 : 4 7 — 26 

C a l c u l a t i n i : Coni •• >nt •rat i ons f o r S,=Hmpli:' i^Pii-iber .Z-i'; PlfhSL- IC'A-^ ' 

E l e m . Was'e- i'iet Peak C a l p u l a t e d I nx crY'f ev^ence Net 
Syrn. l e n n t r . . r i t e - n s i t y ConceYi t ra t i.on iZoY^Y-ect i on Coni-K-nt'r^,:i;, i ir'. - j - ^ 

AG 3 2 8 . 0 6 6 1 5 7 0 7 0 . 9 2 6 0 . 9 2 5 .<R<t 

•r.'->rn;,:.. ••,•'• j j ^ -



3 
7 5 S T ; C/4 

"frja -•mm 

CUtAlT LAS 

I U Q 533 5(30 
Be I " |t«- - >• ^•'--S'u-i 

I.Jl>.1;j<S) .̂ 

. /3>iWP 53^ 
I . c o 3 o ; / \ 

DOO 50 r> , ClJ - 'It .^•r>Z 
^ ' V J l t S ^ 

i . < i i ' l c . ^< j -
"1 

531 

1 U ^TlyPfeTiy ''̂  531 

50 .0 , CP - 91c • i . l l> i 

IvJL i j , ! ' ^ 
-_t> 2 S O 

iLil 6 ^ A 
Uc- l l i 1 - t-| + »' -T>t)?ir :-p 
• : \ , . ^ i X \ I t - i c i i " » ~ " r > 

'^*gi> 

5o I0Q.3> 

—•> "boo 

e> .̂. r . 11- - -A c 

i i ' i / h 

5 0 n 6 
e«.-r til- '• K. - .-\ c A; 
l - b . c b - ^ » o . ^'^^-v^ ct >- 4. > "^'1 ^*"t 

6 c •^ k t . K - Acts > 5 u s < i . . . . 

5 0 98 3 
4 . . ^ ^ » . S " i ^ 

5 0 0 5o 4c 

10 5 o o 50 

56(b 5 0 0 |0O o 

.3 KA.A'̂ ifCSet̂  

500 <5o ^ ^ 5 0><r 

5 D D 1 0 C IC 

<'5a '-^^ 4 50 O 50 

^ 0 ^ . U i 

/4 

c»0 

XIOO 
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Preliminary Assessment 

Cornell Dubilier Electronics Inc. 
.333 Hamilton Boulevard 
South Plainfield 
Middlesex County, New Jersey 



m'LlMlNAUY ASSCL'-MLNT FlLl' Sl AltCll 

N'JUtf' 

Uiyr.ilON OF WAILK KLi-UUKCtS: 

A. CiifurCfu»eiit_ 

11. CruuiiUwater 

11. LMiarcemoL BFO r P J ^ RB̂ l/>n Vii^htSlMV H^^ -^ IOQ ' ^'•^ ^^'^ 

CUVIKUNMLNIAL QUALITt: 

A. Air l^uliuUon V 2 C - A 7 y A KOfloL/^ 

C. Other 

DIVISION OF FISH ANU UAMi: 

QFF.CL UF SClLNCt ANU KISUUCH: 

A. liiUu'... .al Survey H"'JojLt tMit^n^y^ 

U. Other 

N.J. ULI'AKIMLNT OF iiCALTM: 

.S: LQLAU AOlHOUllli;: ^ 

A. Health UeparUiient^JWv^f ^ ^ " ( ^ f i p n DbrJO/i O S i ^ l ^ 

U. Tuw.1 or County Clerk "f̂ /̂̂  /^f .^^nf 1 5 ' 4 ^ 0 0 ( ) 

UNlTtO STAfLS COVCIINMLNT: 

A. Ll'A ' 

l». utiier 



Cornell Dubilier Electronics Inc. 
333 Hamilton Blvd. 
South Plainfield 
Middlesex County, New Jersey 

Cornell - Dubilier Electronics Inc. was located at 333 Hamilton Boulevard in 
South Plainfield, Middlesex County. The company tested transformer oils at 
this location for an unknown period of time until they vacated the site in 
1961. The site is now known as the Hamilton Industrial Park and is occupied 
by approximately 20 industries. 

Cornell - Dubilier allegedly dumped PCB contaminated transformer oil directly 
onto soil at this site during the 1950's and 1960's. Former employees also 
claim that transformers were buried behind the facility. A 1985 inspection 
conducted by Mike Proietti of NJDEP and Donna Ostman of the South Plainfield 
Health Department revealed stained soil in the rear of the facility. However, 
there are no records indicating that any samples were taken to confirm the pre
sence of PCB contamination at the site, 

A high priority for inspection has been given to this site based upon the lack 
of analytical data to verify potential PCB contamination. 

Submitted by: 

Leslie Solomon 
HSMS IV 
MSCA Project 
August 11, 1986 

Hours to complete 20 

LS/dlh 
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c/EPA 
POTENTIAL HAZARDOUS WASTE SITE. 

PREUMINARY ASSESSMENT 
PART -I • SITE INFORMATION ANO ASSESSMENT 

I L iOewTIFICATlOW 
01 STArciQ] iai 

il. SITE ^4AM£ ANO LOCATION 
:i i.11 

Cornpll Duhilipr Flpctronic?: Inc. 

02 STRUT. MOUTIMO,. SAS>CC#CUXA l iON lOCMTn« 

333 Hamilton Blvd. 

South Pla in f ie ld 

o«sTAie 

NJ 07080 
o«cauNT« 

Middlesex 
srcaunrYtMCSNG 

soot 

i i C C t O d O M t U ukTTTUOe 

40! 3.41 351'.-
LONGITUOE 

Block: 256 Lof.l 
) 10 S.A£::ONS TS SlTtiti»i«, .!«. .mmm.! .mmm 

Route 1 North take P la in f ie ld Ave, jughandle across route 1 and follow road 
about 2 miles to Hadley Road. Make a r i ht on Hadley Rd. and follow to end. 
Maka a l a f t on Durham Ava. bear r ight at fork (bacomas Hamilton Blvd ) F a r i l i t n nry'T 

n e r n f M o u j a r t 7 n R l a n r h a r . r l i r o o t 

Npwark 

a* STATt 

N.1 n7inn 

04 T l l t ^ i i O N i w m l M 

Cornel l-Dubil ier Electronics Inc. 

0* STRU 

145 Hiahwav 46 

Wayne 
IOSTATC 

NJ 07470 

12 T£UPnON« NUMSCM 

201 256-2000 

Z A. PfllvATE ; 3 PSOESA:.; 

Z r. OTncfl, 

C C. STATE CS.CCUNTY C e. MUNlCPAt. 

C 3, UNKNCWM 

• l.O'' .i •i^.t. tb •..•i....i , 

A ACRA 3001 SATERECElveO : 9 UNCCNTnOtXEO WASTE SITE iCfacw >a> « DATE RECEIVEO Z C NONE 

:V, CMAaACTESIZATIQN CF POTsNTUU HAZARD 

:i ZaittitiiPtCTKit 

î YES OATS 1 
Z NO 

4 85 
M ^ l n S A T Tt.MI 

d r i C M U t f i M M W 
3 A. sPA C 3. S»A CONTRACTCB C STATS 
Z £. tilCAt MeAtTM Of FIOM. Z F OTMEHi 

Z 3. CTHcA CSNTAACTCA 

CONTRACTOA MAMEIS): 

Z A ACTtVE ; a. INACTIVE u Z UNKNOWN C^UNKNOWN 

V C S C ^ T O N SuaSTAnC£S P0Sii.8i.r PRes£NT, lUiOm, OA AixEOU 

Polychlorinated biphenyls 

: i ^ c iCA i i ' r iCmO'^T tNruk t , nA^AAO TS cNVinONMeMT A M O ^ PO^UiAtON 

PCB contaminated transformer oil was allegedly dumped on site,Areas of soil 
contamination have been observed and potential for ground water contamination 
and direct contact exists. 

V ,=fliCRITY ASSESSMENT 

: i 'i^icnirr f s n I N S / > C C T I O N I I > M . - - i r r . • 

Z ^ HIGH Z 9 MEDIUM 
mm. I • MM 

Z C, LOW C 0 .SONE 

^1. INFORMATION AVAIUA3LE FROM 

; i iC«r»CT 

Mike Pro iet t i DHUri - Bureau of Field Operations 

03 TtLEPnOnC NUMBER 

€09'426-0700 

Leslie Solomon DEP 
06 OaSii iKlit. iww 

DHWM-BSA i609i 633-3317 
OtOAlE 

8 . -U-i 86. 



S-EPA 
POTENTIAL HAZARDOUS WASTE SJTE 

SITE INSPECTION REPORT 
- PART 2 • WASTE INFORMATION 

I. IDENTIFICATION 
I STATZ 102 STFE NUMSen 

II. WASTE STATES. QUANTITIES. ANO CHARACTERISTICS 
1 PHVSCA:. STATES lOtma^timwct, 

Z A SOUC 3; E, SLURBv 

r s »owo£R, nues ?F,ijQue 
Z C, SUJOOa = S, OAS 

= S.OTMS* 

02 WASTi CUANTTTT A7 SITE 

TONS 

CUSCrAROS 

XO OF 3RUMS 

33 WASTE CHARACTtnSTICS 'CMCjtMia 

ILK TOXIC 
Z B CO*WOSIV5 
5 c. RAOOACTIWE 
r c PEBSSTEHT 

: E, SOLUBIA 

: f puncnous 
: S FIAMMASU 
: M, IGWTA8U 

Z I, KUMLV VOCATU 
Z .'. SXP'JSIVS 
Z K. REACTIVE 
3 L INCOM»*T«U 
Z U NOTAPPtXABLE 

IIL WASTE TYPE 

CATEOORT SUBSTANCE NAME 01 GROSS AMOUNT |02 UMT 0« MEASURE 03 COMMENTS 

SUI t SLUOQc 1 
OVU OILY WASTE a p p r n y i n j i n g a l l n r K ; 

SOI. SOLVENTS 

PSO PESnoOES 1 
OCC OTHS.^ ORGANIC CHEMICALS componentiof oily watte 
OC INORSAMC CHEMICALS 1 1 
ACO AOCS 1 
BAS BASES 

MES HEAVY METALS 

rv. HAZARDOUS SUBSTANCES 1U0A • mr*—nr^tttirfi rtwiTITTir-i i— 

01 CATESORY 1 OJSUSSTANCENAME | OSCASNUMBER 04 STORAOE/nSPOSAL METHOD | OS CONCEKTRATKM I S , ^ ! ^ 

1 1 ggg dumped on soil 1 
PCR ' - -

1 
1 
1 

-

1 

1 
V. FEEDSTOCKS • HvCAJI t tM* / ! / 

CATEGORY Cl FEEDSTOCK NAME 02 CAS NUMBER CATESORY 01 FEEDSTOCK NAME 02 CASK 

FOS FOS 

FOS FDS 

FOS FDS 

FOS FOS 

VI. SOURCES OF INFORMATION rO.aaMMniwwt.s, •,«„ iraf» AMI, ««n«w niwii— Moefftl 

Memo from Mike Proietti, 3/12/85 - Div. of Waste Management, Field Operations fil 
Incident report 11/30/84- Div. of Waste Management, Field Operations Files 

EPAFORM 2Q70.13<7'IM 

page 2 



oEPA 
P O I t M T I A L H A Z A H U O U S W A S T E S I T E 

P H E L I M I N A H Y A S S t S S M E N T 

P A H T 3 • O e S C H i n r i O N O F H A i A H U O U S C O N U M I O N S A N O I N C l O e N T S 

I. l U t N T I f l C A U O N 

ll, M.A^AKOOU:. C U H D I I I O N : . A N O i N C I U b N T S 

U l 1 I A C W I U O ' . O M A I ( . H ( ; O N I A M V 4 A I I U N 

UJ I ^ K U L X I U N I ^ J l L N I l A L k f Al r I L U : 

j ; : I U J I < I . ( . I I V I . L ) i t M i L 

U4 N A i l l l A l l V L U L r M - H l f l l U N 

l / P U ( t N l l A t 11 A L L £ U O 

PCB contaminated transformer oil dumped directly on soil may have contaminated 
ground water beneath site. (Attachments B and C) 

O I I I U - M U r A C t W A I t H C C N l A M l N A I l O N 
UJ r H . i t ^ L A i i C n r > O l t N i i A u . r A i - r c C l b U , . 

U. ' I I U U : . t , M V I . U l l l A I L 
U4 NAIIHAIIVfe Ot ^ . C H I f l l O N 

I j »»ClttNllA4. I I ALLtUkU 

U l I I C C l i f< l A M I N A I I Q N OI-' A I H 

UJ i n j t ' U L A i i v . i n r i u i L N I i A L L T A r h L C I b U : 
O'.'11 v ^ ( i ; . t . i i v i . U i O A l t . _ 
0 4 NA i lHA I IVL 0 | . : A : H 1 H I I U ( 4 

1 Cl POrtNllAL 11 ALLt iCEU 

U l , I u t - i i i t : .LA»^C; , iv t CCNUi iCMai 
UJ l•Or^JLA i ICN r u I L N HALL i A f r c C l f c O : 

U2 I I U l l b L K V U U i U A l L 
04 NAiUiAIIVL UL.-uCHlftHjN 

LJ K l I L N l l A L 11 ALUiLitU 

01 .11 oiHtcr coNrACi 
ClJ P U i ^ L A i i C i N K u i L r i l i A L L Y A t - i - e C l l i a 

o;21 U J U U . H V L O 1 U A I E 

0 4 . I tAHIIAl lVL L l t :>cHI» ' rCN 

6 i H O I L N l l A L I I A L L £ C I : 0 , 

Potential for direct contact exists since transformer oil was dumped directly on 
open land in the rear of'the facility. 

(Attachments B and C) 

U l X F CLiNIAArtiNAllCiN Ul- VC'IL 
UJ AMCA f O I L N i i A L L T Al-f c C I L U l 

0 3 L l Ou :4 .HWLU| IJA l t : , 

0 4 N A t u i A l i v t L I C : A J H > I < ( I C N 

11 H3ltNllAl. I 1 A U J - Q . I ) 

A portion of the l o t located in back of the f a c i l i t y was found tc contain a black 
soil unnatural to th is area. This was presumed to be where the transformer o i l 
was. dumped. (Attachments B and C) 

U l I l u l a i l N K i r t U W A l f c H C u N I A M I M A I l O N 
UJ H j lAJUA lHJNKOIbN I IALLT A I - l ' t C I L O , _ 

0 2 I I 0 (K . tHV t l , > l U A I L . 
0 4 N A H H A n v b Lik:>CAU>riON 

U } K ) l t N r i A L 

Workers may have been exposed to PCB's present in the transformer oil 
(Attachments B and C) 

rt AttirlitU 

U l I I H W O K K t H L}U.OUJHt. l f i jOHY 

UJ w O h K t h i ^ K l l L i i l i A L L Y A f r L C I b O ; 
0 2 I I O U : . L I < v f c U i U A l b 

0 4 N A M H A n v E UESCHU' l IGN 

Q HDIbNI iAL. 11 AUJiQtQ 

U l I l l i .O lMLAI lU< lcA I 'U : iUHt< lH jU I<Y 
UJ P O K J L A l l O M I ' O I C N I I A L L t A l • ^ t C l b 0 

0 2 I I i > U ' . . t M V L t l | U A l L . . _ 
0 4 N A I I H A I I V I : O c M : H l » ' r i O N 

U'raibNIIAL Ll ALL^btO 

t>'A«OKM.iU<U-U|i 411 



— - ^ -

PO r t N T I A L HAZARDOUS W A S T E SITE 
V V p R A PHtUMINAPY ASSESSMENT 

PABT 3-OESCRIPTION OF HAZAHOOUSCUNOrriCNS AND INCIDENTS 

1. lOeNTiFICAflON PO r t N T I A L HAZARDOUS W A S T E SITE 
V V p R A PHtUMINAPY ASSESSMENT 

PABT 3-OESCRIPTION OF HAZAHOOUSCUNOrriCNS AND INCIDENTS 

U l ^ l A l t U l t N b M l f c j l 

- • U. HA^AHOOUti CONOITIONS ANO INCIDENTS 

U l l l I J OAMAUC 'O FUCHA 
04 l i A l l H A d V I : UbLiChlHIlUN 

02 U CU i£HVEO ( O A l b . .1 i 1 P<) IL t l ( lAL • A L L b C t O 

01 I i K QA*4ACfe TO K'AONA 
04 NAHHAFWE ObbCMRIlON i 

02 a OU^EHVbO l O A f b . . ) LJ POrfcNf lAL U ALLhCtO-

01 I I L , C O N r A J M r i A l l O N Q F F a C O C H A I N 
04 N A f U l A H V t UbSiCHlf T C N 

0 2 a OBSEHVEO (OArb . . 1 U POTEN IIAL a ALLEUaO 

01 XI M UN^t rAuLJ iCONfAINMbNTOF W A ^ i l b S 

0 3 TOPUL^IlCN HOr tN l lALLY A I ^ F t C r t O . 

. 1 u P o r t N f i A L I ALL£CcO 02 Q 0B:>£HVE0 IOATE. 

0 4 NA iWATIV t O t S C f l l P T O N 

PCB contaminated transformer oil was allegedly dumped outside facility 
Stained soil was observed in a lot in the back of the facility, (attachment'; R anH 

U l I 1 N OAMAOb rOCFF 'J I Ib HHOPt iHrY 
04 NAHHAl iV f Ob: jOi l> ' l iON 

02 C CBSEHVEO (OAlli .1 1 1 POTEN riAL G ALLbGcD 

O l l / o CONfAA i iNA f iCNOF S t W t f l ^ i . i f O H M l i iW iNS. w w r P i 0 2 G CaSEHVeO (OATe, 
04 NARIUI IV i^ aUbCRlPI lCN 

. ) U POrtNTIAL O ALLEGED 

U l . I P i .L fcOAl .UNAUlHORIZbOOUMt ' lNG 
04 NAHHArivE ObU:h iP f lON 

0 2 U O B S i : H V e O ( O A r b .1 O P O C E N I I A L U A L l £ C t : 0 

Ua O t i j C f l l p r i C N OF A N T O r n b R K N O W N . P Q T E N I I A L . O f l A L L E G E D KA iAMOS 

Ul. T O T A L P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D : 

IV. COMMENTS 

Former employees of Cornell - DubiUer claim that transformers were buried on s i t e . 

V. SOOHCES OF INFORMATION , 

Attachment A- Memo regarding Cornell Dubilier from South Plainfield Dept, of Health, 
Attachment B- Memo from Mike Proietti, 3/12/85-Waste Management, Field Operations files 
Attachment C- Incident Report 11/30/84-Waste Management, Field Operations files 

I fArCMM.'UIO-Ul/ a i l 
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S-EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SfTE INSPECTION REPORT 
PART 1 • Srre LOCATION ANO INSPECTION INFORMATION 

I. IDENTIFICATKM 
01 STATE U t I T t M M M R 

11. SITE NAME AWO LOCATION 
01 ant NAME limm a w . mmmmmmm 

Cornell Dubil ier Electronics Inc. 
ojcmr 

South P l a i n f i e l d 
OaCOOMDMATU 

III. INSPECTION IWFORMATIOW 

KosiraraRSTBS 

Ci2 tt1«£fT, ROUTE NO, OM tPEOnC LOCATON CCMIVCR 

333 Hamilton Blvd. 

MSTATI 

NJ 

O A V O O O E 

07080 Middle.sex 
orooum 

12 

K PfWATE • • , PEOEnAL. 
• F, OTVCR 

• C, STATE 0 0, COUNTY O E. 
_ • a UNKNOMM 

9 r i , 86 
MOMTk tw. TtA* 

03 SKE BTATUt 

A3(MACTIVE 

O* AQENCY PtRF0RM»*H<«PtC1O« t o m m m , 

• A P A O l ERACONnUCTOR _ 

)42[C STATE 0 F. STATE OOKnMCTOR 

03 TEAMS OP OPCMATION 

unknown ^ 1961 
BCGMMNa TEAR EtONOTEAP 

UNKNOWN 

OCMUNOPAt . OO.MUMCVALCOMTIMCnW. 

• a.oi>«n • 

0« OTMCA MSPtCTOR* 

L e s l i e Solomon 

o i & H i t f M a K a M 

Richard Gervasio 

Debbie Mazur 

Frank Faranca 

13 WTE RCPMUENTATWU pnTERMCWIB 

Lester•Pave 

Harry SpraRue 

OgPERMOSMN 
• WARRANT 

I * TMC Of MSPECnON 

9:35 a.m. 

0 « T R U 

Supervising Environ. Tech 
10TITLE 

HSMS TV 

HSMS T I I 

HSMS IV 

0» CWI3M<tfAT10N 

N.IDEP/HWM 
11 OfMAMIATION 

14 TTTLE 

Supervisor 

Ma int tin ance 

333 Hamilton Blvd. 

S. P l a i n f i e l d , N.J.07080 

M\UM>iktA • 

609 292-769 

I 

TEUPNOitf S T 

I • WEATMACONOmONS 

Overcast, 72" F, slight breeze 

IV. INFORMATION AVAILABLE FROM 

01 CONTACT 

Mike P r o i e t t i 
04 PERSON RESPONSiatC FOM SiTE MSPECTION rORM 

Frank Faranca 

03 OF 

NJDEP/Hazardous Site Mitigation Admin 

OtAOENCT 

BSA 

0* OMOANUATION 

NJDEP 

OrTEUPHONEHO. 

633-2219 

03 TELEPHONE MO. 

(609»'i26-0700 

0«OAT« 

99 ; 2 , 8 6 

E P A F a M M 2 0 r » l 3 ( r 4 l | 
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_ — ^ - POTENTIAL HAZAROOUS WASTE SITE 
<V E P i f V '̂"""̂  INSPECTION REPORT 

• * P A R T 2 • W A S T E I N F O R M A T I O N 

L IDENTIF ICATION _ — ^ - POTENTIAL HAZAROOUS WASTE SITE 
<V E P i f V '̂"""̂  INSPECTION REPORT 

• * P A R T 2 • W A S T E I N F O R M A T I O N 

01 STATE 

NJ 
03»ff lWf«BER 

_ — ^ - POTENTIAL HAZAROOUS WASTE SITE 
<V E P i f V '̂"""̂  INSPECTION REPORT 

• * P A R T 2 • W A S T E I N F O R M A T I O N 

II. W A S T E S T A T E S . OUANTTTIES. ANO C H A R A C T E R I S T I C S 

01 »MYtlCAL STATES ietmm,mmmm 

D A 
0 * 
0 c. • UOAS 

0 0. 

02 WASTE OUAMTTTl' AT aTTI 

TONS 

cuacTAPM 

MO c o n u u s 

OJWAfTt CMAACTEPlSnCS icimmmmmm 

XK A tOOC 
Z • COMMOan« 
Z C AAOOACnvE 

O PCnaSTENT 

c E Kxuau 
Z ' MPicnout 
C e *i rii-ii--ii I 
2 H ONnAAU 

C I 
Z i. 
C K. 
C L. 
C M MOT 

YKOkAYU 

A T M 

IIL WASTE TYPE 
CATtOOKY SUMTiMCEMAME 01 (MOSS AMOUNT 03 UNIT OP MEASURE oscOMMorrs 

SLU SLUOOE 

OLW O C T WASTE a p p r o x . 1,000 g a l l o n s 

SOL SOLVENTS 

PSO > E s n c o e s 

O C C OTMER OROAMC C H E M C A L S c o m p o n e n t ! \ o r o i l y Wl i s t e 

o c NOROAMC CHEMICALS 

ACO ACU)S 

RAS BASES 

ME5 HEAVY METALS 

IV. H A Z A R O O U S S U B S T A N C E S A . A i M - « » GA< 

OTCATMOHr 03 M 9 T A N C E M«ME OSCASNUMSEM 04 cTOiuaMMPOttm. aCYMOo e*CC»CD(TIUTOM O B N C E N T M A V I 

OLW T r a n s f o r m e r o i ] . 999 d u m p e d o n s o i l u n k n o w n 

P C B 1336-36-3 . s a m e a s a b o v e 
It 

0 

V. FEEDSTOCKS ( 

CATECOMV 01 mxwTocKMAAiE 03 CAS NUMSEn CATE OORT 01 PEEOSTOCKMAME 03 CAS MUMM 

FOS FDS 

FDS FQS 

FDS FDS 

FDS FOS 

VI. S O U R C E S O F I N F O R M A T I O N r c . WMA. > • , .i«. imi ii 'ml .Wll— immimt 

EPAPOMM 3oro.i3ir.«il 
page 2 



I 
I 
1 
I 
I 

vvEPA 
POTENTIAL HAZAROOUS WASTE SPTE 

SITE INSPECTION REPORT -
PART 3 • DESCRIPTION OF HAZARDOUS CONOmONS ANO INCIDENTS 

i, IDENTIFICATION 
01 STATE 

NJ 
03 s r r i NUM«tP 

11, HA2AROOUS CONDITIONS AND INCIOEKTS 

OXX A OROUNOWATER CONTAMINATION 
03 POPULATION POTTNTIAUY AFFECTED 

03 r OBSERVED IOATE 
CM NARRATIVE DESCRIPTION 

G> POTENTIAL 

PCB contaminated transformer o i l dumped dire c t l y on s o i l may have contaminated 
groundwater beneath s i t e . 

01 3[B SURFACE WATER CONTAMMATION 
03 POPULATION POTENTIALLY AFFECTED. . 

02 r CWSERVED IDATE 
04 NARRATIVE OeSCRIPYION 

POTENTML 

A tributary to Bound Brook HPS on the northeast border of the s i t e . PCB 
contamination may have migrated to this stream. 

01 C C CONTAMKATION OF AK 
03 POPULATION POTENTIALLY AFFECTED 

02 Z OBSERVED IOATE 
04 NARRATIVE OESCRiniON 

Z POTENTIAL 

01 G D FME/EXPLOSIVE C O t O T O f i 
03 POPULATION POTENTIALLY AFTECTEDi 

02 3 OBSERVED IDATE 
04 NARRATIVE OCSCRIRTION 

D POTENTM. C ALLEOCB 

01 J J I . DIRECT CONTACT 
03 POPULATION POTENTIALLY AFFECTEOi 

03 O OBSERVED IDATE POTENTW. C AUfOED 
04 NARRATIVE DESCRVTQN « 

Potential for direct contact exists since transformer o i l was dumped directly 
on open land in the rear of the f a c i l i t y . 

01 a F CONTAMMATION OF SOIL 
03 AREA POTENTVU1.Y AFFECTED: . 

02 SUBSERVES (DATE 
04 NARRATIVE DESCRimON 

• POTENTIAL 

A portion of the l o t located in the back of the f a c i l i t y was found to contain 
.1 black s o i l unnatural to this area. This was presumed to be where the 
transformer o i l was dumped. 

• S ^ T E N T W . 01 0RMKP4C WATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED: 

02 Q OBSERVED (OATE 
04 NARRATIVE DESCRVnON 

Workers may have been exposed to PCB's present in the transformer o i l . 

01 Z H WORKER EXPOSUREWUURV 
03 WORKERS POTENnALLV AFFECTED: 

None reported. 

02 3 OBSERVED IDATE: 
04 NARRATIVE OESCRTION 

C POTENTIAL • AUUEOCB 

01 O I. PORULATXM EXPOSURE/MJURY 
03 POPULATION POTENTIALLY AFFECTED: 

02 3O3SeRVED(0ATE 
04 NAMAATIVE DESCR1PTK)N 

• POTENnAL • ALLEOEO 

(PA FORM M r » t a I M I I page 3 
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^ r -T -hA POTENTIAL HAZARDOUS WASTE SITE 
O t r A SPTE INSPECTION REPORT 

PART 3-DESCRIPTION OF HAZAROOUS CONOmONS AND INCIDENTS 

I lOENTlPICATION ^ r -T -hA POTENTIAL HAZARDOUS WASTE SITE 
O t r A SPTE INSPECTION REPORT 

PART 3-DESCRIPTION OF HAZAROOUS CONOmONS AND INCIDENTS 

01 riATEjoj SOt-MUMMA 
^ r -T -hA POTENTIAL HAZARDOUS WASTE SITE 

O t r A SPTE INSPECTION REPORT 
PART 3-DESCRIPTION OF HAZAROOUS CONOmONS AND INCIDENTS 

H, HAZARDOUS CONOrriONS ANO INCIDENTS i c . ^ 

01 • J DAMAOE TO FuORA 
04 NARRATIVE DESCRVOION 

02 _ ;«S£RVEO (DATE _ POTINTVAL C ALLEQED 

01 o K OAAuoE TO FAUNA 
04 NARRATIVE OCSCR^YION i 

02 3 OBSERVED (DATE 3 POTENTIAL 3 Al I mnm 

01 • L CONTAMP4AT10N OP POOO CHAM 
04 NARRATIVE DESCRIPTION 

02 3 OBSERVED (DATE C POTENTVVL 

01 I S U UNSTABLE CONTAINMENT OP WASTES 

03 POPULATION POTENTIALLY AFFECTED. 

02 3 OBSERVED (DATE 

04 NARRATIVE OeSCRVniON 

3 POTENTIAL XXl ALLEOED 

PCB contaminated transformer o i l was allegedly dumped outside of the f a c i l i t y . 
Stained s o i l was observed in a l o t in the back of the f a c i l i t y . 

01 3 N DAMAOE TO OPFSITE PROPERTY 
04 NARRATIVE DESCRBHION 

02 3 OBSERVED IOATE; 0 ROTENTIAL C AMJOCD 

01 3 0 CONTAMPMTK3N OF SEWERS. STORM DRAINS, WWTPt 02 3 OBSERVED (DATE:. 
04 NARRATIVE OeSCRfmON 

3 POTENTVM. 3 AUEOEO 

01 S^f (JLEONJUNAUrHORiZED DUMPINQ 
04 NARRATIVE OESCRmON 

02 3 OBSERVED IOATE: ,1 OPOTENTIAL XXAOEOEO 

Transformer o i l s contaminated with PCB's were alleged to be dumped on the ground. 

03 DESCIVmON OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS 

UL TOTAL POPULATION POTENTIAUY AFFECTED: 

IV. COMMENTS 

Former employees of Cornell-Dubilier claim th;it the transformers were buried 
on s i t e . 

V. SOURCES OF INFORMATION <CM. 

EPA FORMaOTO-l a IT'AI I 
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vvEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION 
PART 4 • PERMrr AND DESCRIPTIVE INFORMATION 

1. IDENTIFICATION 
01 CTATf 

NJ 
03 « f T E » 4 A I » E » 

I I . PERMIT INFORMATION 

01 T>»i or renwrr 

3 A MPQtS 

03 u n u n NUMSIP a3 0ATIKUlC£> 04 LOTMAnON DATE O* OOMMMTS 

3 t UIC 

3 C AM 

O O RCRA 

; E M C R A I N T C A M r i A T U S 

3 F SPCC PLAN 

3 a riATE 
3 H LOCAL 

3 1 OTHIRn 

3 J NONE 

III. SITE DESCNIFTION 

01 n O n A G C A « P O « A L i a M a « a a « M 

• A SURFACE MROUNDMCNT 

3 a. PILES 

^ C . DRUMS. ABOVE QROUND 

X X O . TANK. ABOVE Q R O U m 

3 E. TANK, BELOW QROUW) 

) 3 X F . L A M l P t X 

3 C. LANDFARM 

3 H. OPEN OUMP 

3 I, OTXER 

03 AMOUNT 03 WMT OP MEAStM 

Observed in .stream 

unKnown 

04 n U A i M E N i i o w « w « a « i 

3 A, M C E N « A T 1 0 N 

3 B UNDCROMOUrOMJaCnON 

3 C, C M M C A L / R H V K A L 

O D.BCUXMC.AL 

3 E WASTE O I L ' 

3 F, 8 0 L V 9 < T I 

• a O T K B R I 

3 H O T > « R . 

3 A ON a n 

o*AABAO*«ra 

or OOMWEMIt 

IV. C O N T A I N M E N T 

01 CONTAPMENT OP WASTES I t e a a 

3 A. ADEQUATE. SECURE 3 a . MODERATE 3 C, P4A0EOUATE. POOR 3 0 , MS ICURE. UNSOUre . D A N O C R O U S 

03 0eSSMPT1ONO'0MUMS, OWPMi, LMtAS. AAMMCNS. ETC. 

4 large black tanks were observed on the edge of a large f i l l e d - i n area. These 
tanks are at the top of an embankment leading down to the stream. 

V. ACCESSIBIL ITY 

Q N O 

Property not fenced. Easily accessable to unauthorized personnel, 

0.1 WASTE EAJK.Y 
03 

VL SOURCES OF INFORMATION icm 

i f A FOAM 3 0 r » 13 |r.« 11 
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v'/EPA 
POTENTIAL HAZARDOUS WASTE SFTE 

SrrE INSPECTION REPORT 
PART 6 • WATER. DEMOQRAPHIC. ANO ENVIRONMENTAL OATA 

1. IDENTIFICATION 

v'/EPA 
POTENTIAL HAZARDOUS WASTE SFTE 

SrrE INSPECTION REPORT 
PART 6 • WATER. DEMOQRAPHIC. ANO ENVIRONMENTAL OATA 

01 *rArE|03snEMUNi*EP 
NJ 1 

POTENTIAL HAZARDOUS WASTE SFTE 
SrrE INSPECTION REPORT 

PART 6 • WATER. DEMOQRAPHIC. ANO ENVIRONMENTAL OATA 

IL ORINKINC WATER SUPPLY 

01 r r r i o» OWMWNO auPPvT 

COMMUNITY 

NONCOMMUMTY 

SURFACE 

KQ 

C D 

WELL 

a, 3 

03 (TATVA 

ENOANOB^ED 

A O 

AFFECTED 

B, C 

E , D 

MONITORED 

0 , 3 

F C 

OaOKTMOETOMTI 

.tm 

IIL GROUNDWATER 

01 QMOUNDIWATinUSENMOBCTV 

C AOK.V at. D C C O U K P O A : - PiOugTWA:. wwa»TO< • O NOTUKS. 

OOUUtACUL MXSTWAt. M W A n O N 

03 POPULATION SEMVCO a r OMOIP* WATtn . 03 OKTAMCf TD MCAAEST O W P V M WATm ««LL . 

04 oePTN TO OnOCPewATIP 

j n i 

0$ o m t c T U N Of oftounoMA-vot PLOW o«De»TxTo 
OPCONCIAH 

or POTEMTIAl. TICLC 
OP toumtt 

.iOBOi 

oasoLE s o u n c A i 

0 YES O N O 

lOnECHAAOEAPEA 

C O M M B f l S ^ Y E S 

3 NO 

D Y E S 

• NO 

COMMCWTC 

IV. S U R F A C E W A T E R 

01 GUMPACE WATEA U K O M M 

3 A RESERVOIR, RECREATION 
ORMIUNCJ WATER SOURCE 

• B. FWIGATION. E C X > N 0 M I C A L L Y 

IMPORTANT RESOURCES 
3 C , COMMERCIAL. rCXSTRIAL • D. NOT CURRENTLY USED 

03 APPECTES4POTCM11AU.Y APPECTID aOOCS OP WATEA 

NAME: 

Tributary to Bound Brook 
Spring Lake 

AFFECTED 

3 

3 

C 

O S T A N C E T O a n i 

on s i te 
I , 

UN) 

V. DEMOQRAPHIC A N D PROPERTY I N F O R M A T I O N 

01 TOTAL POPULATION tMTMW 

ONE I D MILE OF SfTE 
A thousands 

•o ommoi* 

TWO IZl MILES OF SfTE 

B Lhou.sand.s 
THREE 13) MILES OF SITE 

r t l l O U K . ' i n d s 

03 OUT ANCE TO MEAAEST POPULAnON 

JOK) 

03 NUMOEP OP SUUMOS WITHM TWO 131 M U S OP HTE 04 CUT ANCE TO NEAREST OPp.SfTE •t».PM«a 

06 POPUUkTION WITHM VCMITY OP SfTE « 

EPAFOPM 3ore - ia i ? 4 i i 
page 6 
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c/EPA 
POTENTIAL HAZAROOUS WASTE SITE 

SITE INSPECTION REPORT _ 
PART 5 - WATER. OEMOGRAPHIC, AND ENVIRONMENTAL DATA 

I. IDENTIF ICATION 

01 STATE 03 SITE 

NJ 

VI. ENVIRONMENTAL INFORMATION 

01 PEWMf tOILfTt Qt UNSATUAATEt UNi iO~> mm 

3 A 1 0 - * - 10-»em/««e 2 B 1 0 - ' - i0-«»t«/ppe 3 C, 1 0 — - K T « e n v p ^ 3 D GREATER THAN 1 0 " ' o w p p e 

03 PENMEAaaJTV Of OEDAOOl lOmm mm, 

Z A MPERMEA3LE 3 B, RELATTVELY MPERMEABLE 3 C « E L A T T V E L V " E A M E A S L E D 0 VERY PERMEABLE 
IC * - 10 

OSOErmTOSEOPOCK 

-flU 

oe NET PAEOPnATlON 

2.75 
.l«U 

04 OEPTHQf CONT A14INATE0 Mil . 30NI 

IW 

07 ONE TEAA 34 MOUn MAMfAU. 

.Iml 

OtPLOOOPOTENTlAl, 

S T T E S M YEAR FLIXXJPLAM 

1 1 DISTANCE TO WrTi>NaSl>>Ma> 

ESTUARME 

A. IIMI 

SfTE S L O P E DIRECTION OP STTE S L O P E T E R R A M A v o w o e a u o p c 

3 STTE IS ON BARRCR BLAND, COASTAL H O H HAZARD A R E A RNERMEFLOOOWAV 

OTHER 

13 nSTAMCE TOCWTCAL M A A I T A I M X 

ENDANGERED S P E C I E S : 

13 LANO USE M VICHrTT 

O S T A N C E T a 

COMMEROALnNOUSTRlAL 
RESIDENTIAL AREAS, NATIONAL/STATE PARKS, 

FORESTS. OR WILDUFE R E S E R V E S 
AiWiCULTURAL LANDS 

PRAHE AO LAND AQ 

.||N) .inH) .liN) 

14 OESCMPTON O* SfTE *• AEAAnON TO SUAROUNOP« TOPOOAAPNV 

Site is characterized by an area of 7 to 10 in d u s t r i a l buildings clustered 
on the north-west section of the property. Proceeding towards the back of 
the property (south-e.ist) , :\ large open f i e l d is encountered. This f i e l d 
apprears to be recentlv T i l l e d , and may have been a wetland area at one time. 
Based upon the large wetland o f f - s i t e to the southwest. A tributary to Bound 
Brook l i e s on "the north east border of the property. 

VIL SOURCES OF INFORMATION Km, i 9 . ««. mm m-mm mm. mm. •...ml 

EPA FOHM 2 0 T » i a i T 4 1 | 
page 7 
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01 TYPE 

^ r ~ n k A POTENTIAL HAZARDOUS WASTE SfTE 
^ 0 r Z l J \ SfTE INSPECTION REPORT. 

PART 6 • S A M P U AND FIELD INFORMATION 

L IDENTIFICATION 
^ r ~ n k A POTENTIAL HAZARDOUS WASTE SfTE 

^ 0 r Z l J \ SfTE INSPECTION REPORT. 
PART 6 • S A M P U AND FIELD INFORMATION 

01 STATE 03 V T ' f i i a r r 
^ r ~ n k A POTENTIAL HAZARDOUS WASTE SfTE 

^ 0 r Z l J \ SfTE INSPECTION REPORT. 
PART 6 • S A M P U AND FIELD INFORMATION 

IL SAMPLES TAKEN 

SJW4PLETYPE 
01 NUMBfP 0* 

i n i i n f l TAKEM 
03 SAMl-lXS SENT TO OSCSTIuATEODAtt 

QROUrOWATIR none 

SURFACE WATBI 
2 H2M, M e l v i l l e , N.Y. 

WASTE none 

AM none 

RUNOFF none 

B P U . none 

3 H2M. M e l v i l l e , 'N.Y. 

VEGETATION none 

OTNB< 2 ( T r i p b l a n k & f i e l d b l a n k ) . 

BL FIELD MEASUREMENTS TAKEN 

03 

IV. PHOTOQRAPHS ANO MAPS 

01 TYPE Q GROUM) O A 9 M L 

3 YES 
XBtNO 

04 U0CA11ON MAPS 

a3MaMTaorop. N.IDEP 

V. OTHER FIELD OATA COLLECTED f 

VL SOURCES OF INFORMATION « • . . 

EPA K>n^^^o70•1a iT-«ii 
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vvEPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 7 - OWNER INFORMATION 

ll, I D E N T I F I C A T I O N 
01 STATt citni 

iL CURRENT OWNERJSl X A R t N T C O M P A N T I.. 

DSC of Newark 

0 « 0 « « 

03 tTMEET AOOAESSr* O. mm. we., m,.i 

70 Blanchard Street 

OAKCCOOE 1 0 t m i t l ADOMLSA I'C mm. mo. m,., I I S C CQM 

OSOTY 

Newark 

0« CTAH 

N.I 

or ZIP COOE 

07100 

3 STATE114 DP COOI 

0 3 t X - » » « . » I M P 

03 STACET ACOACSSi»,o. mo,, mm i 

oscrrt 

04 bC cooc 10 rmEET AOOM£A1 ir,0 m. mn,.m,.i 

O* STATE or OPCODE l 3 C n > 13 STATE l A l r O O O E 

03 STAECT AtX>«SSl< OASKCOOi iOST«£ETAt]OnaASl»0 mm- tn , « j tiaccooE 

3 STATEI 14 3ip c o o t 04 OTY kM STATE 07 a r C O C E I S H T r 

OA MAME 

03 STASET AOORESS IT O 4M. I V O « , . 04 SCCOOE 10 STAE CT AOORESS IPO ^tmt.mmj 

OSOTY 04 STATE 07 ZIP coot 13CnY i3STAre lAZiPcooc 

IIL PREVIOUS OWNERIS) u . . . . IV Bt ALTY OWNERlSlw. 

03 O ' . S N U k t a E P 0 3 P * » > f W > A 

03 STRCTT AOORESSfrc »m.mn>t. mmj O* S C C O O E 0 3 S 1 A E E T A O O R E S S I* O a v . a r a < , M U 04 a C COOE 

OEcnY 07 COOC oftCrrir on 

a3 0«SNuusEa 

03 STAEET AOORCSS I'O tm.»fO,.,m.j M S C C O O E 03 STAECT AOORESS 1*0 »m. mrvt.mm.1 04 a c COOC 

0« STATE 07 z r COOE o»(yrr OC STATE 07 ZIP 

03 0 . .a NUMSER 

03 STREET ADORES*I'.O IHL aro*, MIJ 

OSOTY OOSTATE 07 ZIP COOE 

04 SCCOOE 03 STPEET AOORESS 1* 0 aM.a.p< M U 

04 STATE 07 z r COOC 

04 a c COOC 

V. SOURCES OF INFORMATION lU. . 

EPAFORM30ro.iS(7.«1| 
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vvEPA 
POTENTIAL HAZARDOUS WASTE SITE 

STTE INSPECTION R E P O R T -
PART • - OPERATOR INFORMATION 

I. IDENTIFICATION 

01 STATE o : s f n 

IL CURRENT OPERATOR OPERATOR'S PARENT COMPANY » . 

01 03 Cl*'* 10 

03 STNECT AOORASS »,0, am. a*P>. MAl 04 SCCOOE 13 STREET AOORESS I ' O BM. A * S « , M U tsaccoo* 

OSOTY 0* STATE 107 2 7 COOC lACmr ISSTATI IS t rCOOC 

OOYfcAAAO^OPEAATnM O P M A U E O P O W M E A 

UL PREVIOUS OPERATOR(S) mJmmmmm,.mmm. M^MM.mmm.m.m.mm., PREVIOUS OPERATORS' PARENT COMPANIES 

03 0 * » M U M A C P 10 tTS^tSSSSBT 

O3(TRCETA0ORCAS r O 04 PC C O O E ' 13 STRCET AOORES* >*,0 P M . WW K 

OSOTY 0« STATE 107 ZIP COOC 4 OTV tSCTATI , « 

OSTEAASOPOPCRAnON 0« NAMC O'OWNER 0U>W<a TMS PCRKX 

01 03 0«»NUMMA 

rszcssr 03 STREET AOOnCSSP 13 STREET AOORESS i r o a ^ , aap«. M U l a i 

OSOTY 0* SIATE 07 SP OOOC I t STATE IS 

O S V E A A S O P O P C R A T I O N OONAMCOPOWMCnOUNNOTMHPCRnO 

oao^s 11 Ova 

03 STREET AO0RE«S|P.e, a v . a«e<, I I SCCOOE 13 STRCET AOORCJSS (» 0. av . a*0«., laaccQM 

oso r r OS STATE OTHPCOOE 1» STATE IS 

OSVEARSOPOPCAAnON OSNAAtf OPOWNEAOUNRMTXSPCMCO 

IV. SOURCES OF MFORMATION i 

^ A P O R M 3070-13 IT . a i ) page 10 



c/EPA 
POTENTIAL HAZARDOUS WASTE SITE _ 

SITE INSPECTION REPORT 

PART 0 • QENERATORTTRANSPORTER INFORMATION 

1. IDENTIF ICATION 

01 STATE 03 VTLMUtiaEP 

li. ON-SITE GENERATOR 

01 MAME 03 0»SMui»aEP 

03 S T R E E T AOORCSS IP.O aM. a * P * . 4KV 04 SCCOOE 

O S O T Y oe STATE 07 ZIP CODE 

IIL OFF^CrTE CENERATORISI 

01 NAME 03D*BMUMAER 01 N M M B3t>«a iMlR 

0 3 S T R C n A O O R C J * IP.O. I M . A*B>. MA> 04 s c cooc 0 3 STRCCT A O O R E S S IP O P M . a v p t . m j fi4aceD« 

O S O T Y 04 STATE 07ZP>CO0E O S O T Y OS STATE 07 2^0001 

01 MAAlE 03 0**MUMaCA 01 MAME 03 »..a«uMa<R 

0 3 F T R E E T A O O R E S S IP, 0 aM. i w e * . w 04 SCCOOE 0 3 S T R C n A 0 0 R E 3 « ( P . a a M . P P D 4 . M U e4aceooc 

OSOTY OS STATE OTZlPCOOE O S O T Y OS STATE Of z r cooc 

IV. TRANSPORTERtS) 

01 NAME 03fr»aMmiPEB 01 MAME 03 0*B«UMaCP 

0 3 S T R E E T AOOREAS I P , a aM. M P . aiW • 04CCCOOC 03 VTREXT AOORCJS (P.O. (M «PDP. tmj 04 a c cooc 

OS cmr 04 SI A l i 07 ZIPOOOE O S O T Y 0* STATE 07 OOOC 

01 MAME 03 0**NUMaEA 01 MAAlE OSIKaMAMCA 

03 STREET AOORESS r,a !•>. <*•*. mmj 04 s c cooc 0 3 S T R E E T AOORCSS IP O. aM. «>ie>, M U 04 a c OOOC 

O S O T Y OS STATE 07 z r COOC O S O T Y 04 STATE 07 z r cooc 

V. SOURCES OF INFORMATION lO.mmm. mmtmmm ,^ .mmmm. .mmmmm..m.. mmmrni 

E^FOAM30fO>ia iT41| 
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vvEPA 
POTENTIAL HAZAROOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 10 - PAST RESPONSE ACTIVITIES 

L lOENTIFiCATION 
01 S I A T l Qi »T1 «• ••l.p 

11. PAST RESPONSE ACTTVITIES 

01 3 A WATER SUPPLY CLOSED 
04 OeSCNPTION 

02 DATE. 

01 3 S TBUFORARY WATER SUPPLY PROVCJED 
04 DESCWTKM 

02 OATE. 

01 3 C. PERA4ANENT WATER SUPPLY PHOVIOED 

04 oaermvuH 
02 DATE . 

ov C D SP«XED MATB«AL REMOVED 
04 OeSCRP'TION 

02 DATE. 

01 C E CONTAMP4ATED SOS. REMOVED 
04 o E s c w n o N 

02 OATE. 

01 O F WASTE R^ fOMOED 
041 

02 OATE. 

01 3 C WA5TE OSPOSEO ELSEWHERC 
04 oESCMPnoN 

02 (MTE. 

01 3 H ON SfTE BIMAL 
OADEScnmoN 

02 OATE. 

P 1̂  f« CMBmCAi. TREATMENT 
04 ObXRIPnON 

02 OATE. 

01 3 J M srru BCLOGCAL TREATMENT 
04 OESCRPmON 

02 OATE. 

01 3 K. M snu PHYSCAL TREATMENT 
04 OESCMPTON 

02 OATE. 

01 3 L ENCAPSULATION 
04 OESCRVniON 

02 DATE. 

01 O M EMERGENCY WASTE TREATMENT 
OADESCRgmON 

02 OATE. 

01 O N, CUTOFP WALLS 
04 DESCRVnON 

02 OATE . 

01 • 0 . EMERGENCY ONUMySURFACE WATER DIVERSION 
040ESCR»nK3N 

02 OATE. 

01 • P, CUTOFF TRENCHESrSUMP 
04 DcSCR^nON 

02 DATE . 

01 O 0 SUBSURFACE CUTOFF WALL 
04 OESCRamON 

02 DATE. 

CPAFORMaOIO-tS|T41| page 12 

03 AQENCY 

03 AQENCY 

oa AOfcHCY 

03 AQENCY 

03 AQENCY 

0 ) AQENCY 

03 AQENCY 

03 AGENCY 

03AQaCV 

03 AQENCY 

03 AQENCY 

03 AGENCY 

03 AQENCY 

03 AGEHCY 

03 AQENCY 

03 AGENCY 

03 AGENCY 



v=/EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITE INSPECTION REPORT 
PART 10 - PAST RESPONSE ACTIVITIES 

1 IDENTIFICATION 
01 STATE 02 sn tm.amf* 

III AST RESPONSE ACTIVTTIES. 

01 C BARRIER WALLS CONSTTWCTED 
04 OESCRimON 

02 DATE. 03 AQENCY 

01 5 CAPP1NQ«OVER»«a 
04 DescRimoN 

02 DATE. 03 AQENCY. 

01 3 T BULK TANKAOE R E P A K B 
04 OESCRPniON 

02 DATE. 03 AGENCY. 

01 3 U QAOUT CURTAM CONSTRUCTED 
04 DESCRmON 

02 DATE. 03 AQENCY. 

01 C V BOTTOM SCALED 
04 DESCRrnoN 

02 OATE. oaAOBior . 

01 3 W GAS CONTROL 
04 o E S c w n o N 

02 DATE. OSAQBiCY. 

01 3 X PWE CONTROL 
04 DESCRVmON 

02 OATE. C3 AQENCY. 

01 3 Y LEACHATE TTCATMENT 
04 OESCP0VOH 

03 DATE. 03 AQOtCY. 

01 3 Z AREA EVACUATED 
04 DEScnmoN 

02 DATE. 03 AQENCY. 

01 3 1. ACCESS TO SfTE RESTlWrrED 
04 OESCRR>TON 

02 DATE . 03 AGENCY. 

01 • 2 POPULATION REUOCATB) 
04 oescRpmoN 

02 DATE. OiAOBtCr. 

01 3 3 OTHER REMEDUL ACTTVmES 
04 DESCRVTION 

IIL SOURCES OF INFORMATION 

02 DATE. 

ICM m . . ^ ma W l atm, . 

03 AGENCY. 

^ A K3RM 30>».13 (7.011 
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v>EPA 
POTENTIAL HAZARDOUS WASTE SITE 

SITEJNSPECTION REPORT 
PART 11 - ENFORCEMENT INFORMATION 

1 IDENTIFICATION 
01 STATE 03 WTE n a w f P 

IL ENFORCEMENT INFORMATION 

01 PAST RCaULATQR«l0rORCCMMT ACnON z - t i z>o 

03 OCaCRrrOU O* F E O n * l . STATE, LOCAL RE<iULAT0Rl"tN>ORCEMtNT ACTO« 

IIL SOURCES OF INFORMATION ICM. 

EPA FORM aOTO-ia | 3 4 1 | 
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*tate of Neiu-!lprBpy 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF HAZARDOUS WASTE MANAGEMENT 
John J . Trela, Ph.D., Acting Director 

CN 028 
Trenton, N.J. 08625 

609-292-1250 

CORNELL DUBILIER ELECTRONICS INC. 
333 Hamilton Blvd. 

South Plainfield / Middlesex County 

Cornell - Dubilier Electronics Inc. (CDE) was located at 333 Hamilton Blvd. 1, 
South Plainfield, Middlesex County. The company tested transformer oils at thi 
location for an unknown period of time until they vacated the site in 1961. Thi 
site i s now known as the Hamilton Industrial Park and i s occupied b; 
approximately 20 industries. CDE allegedly dumped PCB contaminated transforme 
o i l directly on to soil at this site during the 1950's and 1960's. 

A pre-sampling assessment was performed at the site on 8/20/86 by Leslie Solomo: 
and Richard Gervasio of the Bureau of Site Assessment. Measurements fo 
volatile organic compounds were taken throughout the site using the OVA and Ti: 
Instruments to determine potential sampling sites. Readings taken at the sit' 
showed levels well above background, expressing a need for ̂ ampling. 

A site inspection was conducted on September 11, 1986, Two surface wate 
' samples, three soil samples, trip blank, quality control and field blank sample 
were taken, NJDEP personnel sampling were Dick Gervasio, Leslie Solomon, Debbi 
Mazur and Frank Faranca, 

The surface water sample //I and sediment sample //I were taken at an upstrea 
location beyond two large 8'x50' circular concrete pipes. Surface water sampl 
//2, surface water //2 (quality control) and sediment sample ltl were take 
downstream of the culverts. Soil saraples //I, /i'2 and 112 were taken at variou 
locations on the site. A trip blank accompained the samples. Field blank wa 
prepared on site. 

Since groundwater sampling was not possible, an area of concern for futur 
sampling could be a domestic well from a homeowner directly off site. 

Submitted by, 

Frank Faranca 
HSMS IV 
NJDEP/DHWM/BSA 

\'t'ii ./eru'v h \n hi,/mil Oppurntiiill F.niphiVfr 
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FonwADM.012 ' ^ . 

M E M O NEW JERSEY STATE DEPARTMSNT OF ENVIRONMENTAL PROTECnON 

TO Vince Krisak. and File f A / QVTF. March 1^^1985 

FRCM Mike Proietti through Bruce Comfol 

'̂ m̂JFn' Cornell Dubellier - New Market Risad & Han-ilton Blvd. 
South Plainfield DKMJ84-11-30-03C' 

November 30, 1984 

Charles Griran, a former employee of Federal Pacific Electric called 
to report thac F.F.E. bought the Comell Dubellier Company years ago 
and since have been abandoned for many years. The lot behind this 
abandoned company was saturated with transfonner o i l . It was dumped 
ac this sice during the 1950's and 1960's along with the possibility 
of electric transformer burial. The site is now known as Hamilton 
Industrial Park with many different companies occupying the existing 
buildings. 

December 5, 1984 

1145 hrs. - I spoke wich Laszio Szabo (Middlesex Councy Health Dept.) 
to verify locations of said company. ' He reporced that the Comell 
Dubellier company moved out of the area 20f years ago. They were in 
the business of testing transformer oils at this facilicy and allegedly 
discarded Chem Co the rear of the property near a swampy area. Mr. Szabo 
said he would have one of his inspecCors check Che sice ouC. 

December 19, 1984 

1036 hrs. - I called MCHD and was referred Co Mr. Hershey ac che Middlesex 
Councy Environmental Commission. I could noc concacc him. I then called 
Mr. Grimm to procure any additional informadon on Che C.D. site. He 
explained that F.P.E. boughc C.D. and was running a similar operacion here. 
The whole rear of the property waa saturaced wich PCB contaminaced trans
former oil and he believes chaC some cransformers were also buried chere. 
He got his informacion from former employees of Comell Dubellier. 

December 26. 1984 

1140 hrs. - Mr. Hershey called regarding C.D. He said he was not familiar 
with it but cook all of Che informadon and will brief Dennis Malinowski on 
ic so a meeCing could be arranged. 

1610 hrs. - Donna Ostman, South Plainfield H.D. (201-754-9000 Ext. 32), called 
and was assigned the case. She was out to the sice and reporced that Che soil 
appeared unnacurally dark but was not able to determine if chere was any crans-
former burial. She said a loc of Che siCe was a swampy area and was racher 
Inaccessible. She added chac the company closed in the late 1950's and Chat 
ocher businesses were occupying the site. I told her I would call before setting 
up the Investigation. 
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1615 hrs. - Dennis Malinowski called and wanted to know what tests we-
would perform to determine contamination. I told him that a visual 
inspection would be done first. I would determine the property owner 
and request chac he Cake soil samples in che alleged concaminaced area. 
Perhaps a water sample should be caken in the swamp area Co delineate '~ 
full scope of contamination. 

January 4, 1985 

1000 hrs. - I arrived at New Maiiket Road and Hamilton Blvd. location to 
a large group of buildings with a sign, Hamilton Industrial Park. I 
took down cwo phone numbers vhich indicated- they belonged to the owner. 
I met with Donna Ostman from South Plainfield H.D. and proceeded to the 
rear of che propercy'behind che various companies occupying che buildings . 
on sice. Ac Che rear of Chis properCy is a large vacanc field, roughly 
2-3 acres which is being unused. An area of approx. 100' X 100' nexc 
Co Che pariclng areais access road was found Co contain very dark, almost 
black soil. This, according to Donna Ostman is unnatural to this area. 
In digging down 2" to 4" this soil remained the same color and consistency. 
Thre was also much demolition debris and solid waste debris partially buried 
back here. I t appears that the grade of this area has been increased dramati
cally from the original with the filling in of earth and the debris. In con
tinuing to Che far comer of Che field area Chere Is a swamp area which Is 
roughly 5'- 8' lower Chan Che large portion of the empty field. This may 
have been closer to the original grade of the property before the foreign 
material was moved here. The on site superintendent was found out to be a 
Steve Bushel but he was: not in. We proceeded to inspect other areas on the 
site and found unlabeled drums with small amounts of oil in them. The tenant 
approached us and I told him not to have these unlabeled, uncovered drums 
stored to the rear of the propercy. He imoediacely proceeded Co have a 
cruck. and cleaned chem up. I Chen explained Co him ^ a c I was here for 
and he said he would leC Mr. Bushel know when he sees him. Some of che 
ocher acclvicies occupying Chis complex are: a brake lining grinding 
company, a beaucy and cosmeCic produces company. Tire Warehouse, machine 
shop, excavation contractor, paper company. I will be notifying the owner 
by phone and ask him Co cake a soil sample for PCB Cransformer oil concent. 
Also, there was no sign of spillage or contamination being caused by the 
existing companies occupying the Hamilton Industrial Park. 

January 11, 1985 

1011 hrs. - Called Steve Bushel (201-589-4200) Not in. Will retum call: 
X (201-753-4004). 

Febmary 4. 1985 

Spot checked site while in area. No evidence of any dumping or unusual 
activity. Arrived 1045. Reported 1100. 

March 12. 1985 

Will be contacting Steve Bushel regarding soil sampling. 
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PREFACE 

Under county planning enabling legislation adopted by the Stace of 
New Jersey in 1935, the Middlesex County Planning Board has' che responsibility 
for developing a County-wide comprehensive master planning proeram. Such 
a program must consider the pattems, relationships and impacts of land use 
development within the context of promoting che public health and welfare. 
This concern for public health and welfare requires that comprehensive land 
use planning consider the impacts of such development on Middlesex County's 
natural resources and features. 

During recent years the Middlesex County Planning Board has been ent?aged 
in identifying and assessing the environmental impact of land use development 
CO such areas as air and water quality, natural resources, solid waste and 
water supply. 

The preparation of this report has been carried out as a means to iden
tify the availability of groundwater supplies in Middlesex County and the 
determination of how such supplies can best ben protected to insure che 
continued availability co che County. 

This report represents a first step in the process of addressing che 
interrelationships of water supply and water quality and will become an 
integral component of the County's water supply and water quality planning 
programs which are being carried out in response to the need for greater 
understanding and awareness of the major water supply needs and problems 
facing State, regional and local decision-makers so that agreements can be 
reached to insure the future water supply needs of che County's residents, 
businesses and industries are properly and adequately met. 

Over the period of cime chis report was prepared Middlesex County has 
been the recipient of federal funds under Section 208 of the Water Pollution 
Control Act Amendments (PL 92-500), Such funds have been used to develop 
Middlesex County's Water Resource Management Program of which groundwater 
management planning forms a significant element. This report has been re
vised and updated to account for study efforts undertaken since 1975. 

The staff responsible for the preparation of this report included: 

Douglas S. Powell, Director of County Planning 
Dinesh Sharma, Principal Planner 
William J. Kruse, Supervising Principal Planner 
Emily May, Planning Intern 

Edited by: Robert J. Nardi, Supervising Principal Planner 
Gloria Kelley, Senior Clerk Typist 

•11-



TABLE OF CONTENTS 

Acknowledgement 

Urbanization of Recharge Areas 
Impact on Groundwater Qualicy and Quantity 
Need to Protect Water Resources 

INTRODUCTION 
Resource Inventory and Capacity Analysis 
Goals and Objectives ) ^ 
Scope of Study 4 

I I . HYDROGEOLOGY OF MIDDLESEX COUNTY ^ 
Background ^ 
Hydrogeology 

— Quartemary System 
Cretaceous System 
Triassic System 
Groundwater Recharge 
Groundwater Withdrawal zt 
Diversion Rights for the Withdrawal of 
Groundwater 

I I I . EFFECTS QF LTISANIZATION ON GROUNDWATER RESOURCES 27 
27 
28 
31 

IV. MEASURES TO PROTECT CRITICAL ENVIRONMENTAL RESOURCES 2̂ 
Land Regulation 
Zoning Ordinance 
Official Map 
Subdivision and Site Plan Regulations 
Provision of Utility Services 
Compensable Regulation 
Public Acquisition 
Conservation Easement 
Transfer of Development Rights 
Land Taxation 

32 
33 
34 
34 
35 

38 
38 
39 

Technological Controls 
Water Conservation 

V. RECOMMENDATIONS FOR PROTECTING MIDDLESEX COUNTY'S 
GROUNDWATER RESOURCES 
General Recommendations A2 
Specific Recommendations 
Additional Recommendations 

VI. NEXT STEPS 54 

Footnotes 
Bibliography ^' 
APPENDICES 
Glossary of Terms "̂̂  
Extent of Groundwater Recharge and Urbanized Areas B-1 
Groundwater Pumpage in Middlesex Councy 1950 - 1975 C-l 
Groundwater Pumpage in Monmouth County 1975 "̂-̂  



I 
I 

LIST OF TABLES 

Page 

1. Water Supply Resources - Raritan Basin 1 

2. Average Precipitation and Temperature at New Brunswick, 7 
New Jersey 

« 
3. Hydrostratigraphic Sequence in Middlesex County 8 

4. Hydrogeologic Characteristics of Units of the 16 
Rarltaa Formation - Middlesex Councy 

5. Average Groundwater Withdrawal from the Raritan 
Fonnation - Middlesex County 

6. Artificial Recharge Operations in Middlesex County -
1974 

9. Groundwater Recharge Areas and the Extent of Urbanization 
1973 

18 

20 

7. Average Groundwater Withdrawal from the Newark Group - 23 
Middlesex County 

a. 1975 Authorized and Grandfather Diversion Rights from 25 
the Farrington and Old Bridge Sands in Middlesex County 

29 

LIST OF FIGURES 

Page 

1. Major Drainage Basins and Study Area Municipalities 6 

2. Generalized Geologic Section - Middlesex County 9 

3. Aquifer Recharge Areas 

4. DevelopmeAt Within Aquifer Recharge Areas - 1973 H 



INTRODUCTION 

The Middlesex County Planning Board and the Middlesex Councy Wacer 
Supply Advisory Committee have long supported research in the area of water 
supply planning and management in Middlesex County. As part che che Board's 
comprehensive planning program specific plans for the provision of water supplies 
through the year 2000 have been prepared and adopted. In order to meet 
the needs of Middlesex Countv in the year 2000, under growth levels 
projected by the Planning Board Staff in 1978, the County would reauire a supply 
of 160 million gallons of water per day compared against 1975 estimated 
demands of 102 million gallons per day. 

Table 1 below compares the estimated (1970) sources of water supply 
available to Middlesex County against those called for in the Middlesex 
County Planning Board's adopted water supply plan: 

TABLE 1 

Water Supply Resources - Raritan Basin 
(million gallons/day) 

Delaware and Raritan Canal 
Six Mile Run Reservoir 

Allocated Raritan River Surface 
Diversion 
Spruce Run/Round Valley Reservoir 
System 
Confluence Reservoir 

Crab Island Reservoir 

Lawrence Brook System 
Middlesex County Groundwater 

1970 2000 

36 36 
Programmed for 14 of 38* 
Construction 
24 of 80 50 of 80* 

190* 190* 

Programmed for 15 of 60* 
Construction 
Feasibility 100** 
Studies to be 
Completed 
6.5 6.5 

63 of 130 130 

129.5 351.5 

* No committment has been made to provide water from supply source co Middlesex 
County - Other areas in N.J. are in competition for this water. 

** Should this project be found unfeasible for environmental or economic 
reasons, an altemative source of 100 mgd will need co be found. 
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Water supply sources for che year 2000, shown in Table 1, indicace chac 
over half che water supplied to Middlesex County will be from surface 
and groundwater sources within the County's borders. The need for che 
County to insure its future water supply is underscored by che fact chat 
Middlesex County lies at che lower end of the Rarlcan River Easin and 
furthest away from che major surface water supply reservoirs at che Spruce 
Run/Round Valley complex. The County presently relies on surface water 
supplies from the Delaware and Raritan Canal, che Lawrence Brook reservoir 
system and from the Raritan River in addition to groundwater sources within 
ics borders. In addition the State of New Jersey has estimated that the 
urbanized northeastem region must rely more on che Raritan River Basin 
for water supplies for three reasons: surface supplies in the northern 
portion of the State are limited in capacity; new large-scale reservoir ' 
sites no longer remain in this area; the development of the proposed Tocks 
Island Dam and Reservoir project on che Delaware River as a major New Jersey 
water supply source appears, ac che presenc cime unlikely. This will 
tnean chac che major wacer supply facilicies in che Rarican River Basin will 
need to serve noc only che councies of Morris, Huncerdon, Somerset and 
Middlesex, but aust provide some level of supply to Union, Essex, Hudson, 
and perhaps Passaic and Bergen Counties. This will in tum require Middle
sex County CO continue to rely heavily on water supply sources within 
or near its borders. In this light che Middlesex Councy Wacer Supply 
Mascer Plan recomaends that che County undertake programs to encourage 
proper management and protection of water resources and co include 
che development of a water resource management plan co include recommenda-
cions for resource protection and areawide management o: wacer supply sources 
and distribution systems. 

Resource Inventory and Capacicv .\nalv3is 

Following che completion of the Water Supply Master Plan che Middlesex 
County Planning Board recognized that additional research and evaluation 
or ics environmencal resource base were necessary in order co better under
stand Che potential impacts of che growth projected by che Planning Board 
chrough the year 2000. Rather than merely planning for systems co provide 
resources Co supporc a given level of growth i t was instead proposed co 
develop a program of research and study to identify chose resources available 
CO Middlesex County, che degree co which' they are presently utilized and 
che estimated capacity to support additional growth leading co a better 
balancing between projected growth and available resources. Tne Middlesex 
County Planning Board's Environmental Systems Staff prepared a work program 
for a Resource Inventory and Capacity Analysis (RICA) which would include 
che analysis of air, water and land resource capacities. An important 
element in the RICA's water resource analysis is che identification of the 
availability of groundwater supplies in Middlesex Cô unty and the determination 
of how such supplies can best be protected to insure their future availability. 

3. .Goals and Objectives 

This analysis of Middlesex County's groundwater supplies is designed 
CO neet che following goals and objectives as established by che Middlesex 
County Planning Board's comprehensive planning program: 
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Goals and Obieccives 

1- Provide Adeouace Caoacitv 

- Identify the amount and location of groundwater supplies 
available to Middlesex County. 

- Identify the demand for groundwater supplies. 

- Identify areas persently providing recharge to the groundwater 
J system. Estimate potential recharge capability under present 
development characteristics within recharge areas and identify 
appropriate developments which may be safely supported within 
such areas. 

-2-. Insure Economy and Effieiencv 

- Recommend methods of aaintaining or augmenting groundwater 
recharge in a aanner that insures availability of groundwater 
as a water supply in the face of the need to later compete 
for higher cost water supiplies to meet needs. 

3. Provide for Protection of Public Healch and Safetv 

- Insure that recharge area protection Includes consideration 
of water pollution control. 

4. Insure Eoual Attention to Water Supply Needs in All Areas 
of the Countv 

- Identify, analyze and recommend groundwater management 
programs with application to areas throughout Middlesex County. 

5. Provide for Citizen Participacion and Incergovernmencal Coopera
cion 

- Work closely with the Middlesex County Water Supply Advisory 
Committee. 

- Coordinate this study with work accomplished by other agencies 
including those of federal. State, local governments and 
authorities. 

- Recommend an approach to recharge area protection which can 
be presented to affected mtmicipalities, neighboring counties, 
and State authorities. 

6. Provide for Protection of the Natural Environment. Maintain 
Existing Amenities and Enhance Aesthetics 

- Maximize groundwater protection chrough measures which 
protect che natural environment. 

- Address the aaintehance of open space as a groundwater re
charge protection measure as well as a method of providing much 
needed recreation and aesthetic resources. 
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Scope of Studv 

The scope of this study covers the entire area of Middlesex County. 
Section I I describes and evaluates the hydrogeologic characteristics of che 
aquifers along with their specific water carrying and water producing charac
teristics and safe yield. Natural and ar t i f i c i a l recharge capacities of 
varioua aquifers is outlined along with estimated groundwater withdrawals 
for both 1966 a 1973. Section I I I serves to describe the extent of urban
ization withia c:-.i recharge areaa and Its impact on groundwater quality 
and quantity together with the need for protecting the County's aquifers. 
Section IV briefly describes methods that are available for the protection 
and preservation of critical resources of che County. Section V outlines 
specific recommendations for the preservation of varioua conservation areas 
which will serve to protect the County's groundwater resources. Section VI 
presents a recommended program of next steps which should be undertaken 
CO carry forth the work begun by this study. 



I I . HYDROGEOLOGY OF MIDDLESEX COUNTY 

A. Background 

Middlesex County lies within two major physiographic provinces - che 
Aclanclc Coastal Plain and the Piedmont Province. That portion of the 
County west of the Lawrence Brook and north of the Raritan River are generally 
within the Piedmont Province while the remainder of che County is within 
the Atlantic Plain. That portion within the Piedmont Province is generally 
characterized by clay and shale formations with relatively high surface 
runoff rates while the Coastal Plain is characterized by sand and gravel 
formations along with a higher infiltration rate. The topography of the 
County is generally level or rolling with maximimi elevations of approximately 
240 feet in the southwestem part of South Brunswick Township. The re
mainder of the County averages some 100 feet in elevation. The lowest 
elevations approach sea level at the tidal areas on Raritan Bay and at the 
mouth of the Raritan River. As a result of its natural topography and its 
proximity to Raritan Bay the County contains numerous natural drainage ways 
the majority of which drain to the mainstem of the Raritan River and into 
Raritan Bay. Several streams in the eastern area of che County drain 
directly to the Raritan Bay and several in the northeastern portion of the 
County are tributaries of the Rahway River or drain directly to the Arthur 
Kil l (See Figure 1). 

Middlesex County's climate is described as temperate with the average 
annual temperature between SÔ F and 55°F. January and Febmary are the 
coldest months having a mean temperature of 32°F with July the warmest 
month having a mean temperature of 750F. Water temperatures follow a 
similar pattem, also ranging from 32°F to 75°F. Prevailing winds are from 
the northwest during the winter months and from south to southwest during 
the warmer months. 

The average annual precipitation within the County is approximately 
44 inches with Febmary having the lowest monthly average and July the 
highest. The period from May to September has the highest average rainfall. 
Annual snowfall.averages between 20 and 30 inches. Complete precipitation 
and temperature data for the New Brunswick meteorological station are shown 
in Table 2 on the following page. 
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TABLE 2 • 

Average Precipitation and Temperature 
At New Bmnswick. N.J. 

Precipitation^ Temperature 
Month (inches) OF 

January 3.25 31.2 
February 2.96 32.8 
March 3.59 40.6 
April 3.47 51.6 
May 3.77 61.4 
June 3.67 70.2 
July 4.89 74.9 
August 4.73 73.1 
September 3.68 66.7 
October 3.22 56,5 
November 3.16 45.6 
December 3.26 33.9 

Annual Average 43.65 53.2° 

B. Hydrogeology 

Geologic sequence in Middlesex County is listed in Table 3 with those 
formations- which are both sufficiently thick and iaportant County water 
supply sources highlighted. A generalized northwest-southeast cross 
section froa che Scelton to Runyon areas shown in Figure 2. 

The areal extent of aajor aquifer recharge areas in Middlesex County 
have been identified in Figure 3. These are the locations where water bearing 
geologic formations are at the surface or have a water permeable ground cover. 
These recharge or outcrop areas provide the majority of the water to the wells 
drilled to the aquifers. It is estimated that there are more than eight 
thousand wells tapping groundwater ih Middlesex County. The largest majority 
of these wells are of low capacity and are used primarily for domestic pur
poses, however, 293 wells can each produce at least 100,000 gallons per day-̂ . 

The two distinct aquifer formations that provide the largest portion 
of the groundwater in Middlesex County are the unconsolidated sand and gra
vel of Upper Cretaceous Age and the consolidated rocks of Triassic Age. 
The principal sources of groundwater in order of their importance are: the 
Old Bridge Sand and Farrington Sand aquifers of the Raritan Formation, che 
Brunswick shale of Newark Group (Triassic formation) and the Undifferentiated 
Sands of Upper Cretaceous Age. Although more water,is drawn from the Newark 
Group than from the Undifferentiated Sands and Engiishtown Sand, Newark 
Group rocks are not as uniformaly reliable as the Cretaceous Sand. 

A detailed discussion of the geologic and hydrologic characteristics 
of each strata is provided in the report by Henry C. Barksdale et. al^. In 
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TABLE 3 

,5 Hydrostratigraphic Sequence in Middlesex County 

Cenozoic Sequence 
Quartemary System 
Recent Series 
Alluvium 
Eolln deposits 

Pleistocene series 
Wisconsin drift 
Cape May formation 
Pensauken formation 

Unconformity 

Mesozoic Sequence 
Cretaceous System 
Upper Cretaceous series 
Mount Laurel and Wenonah Sands 
Marshalltown formation 
Engiishtown sand 
Woodbury clay 
Merchantville clay 
Magothy formation 
Raritan formation 
Amboy stoneware clay 
Old Bridge sand 
South Amboy fire-clay 
Sayreville sand 
Woodbridge clay 
Farrington sand 
Raritan fire-clay 

Unconformity 

Triassic System 
Upper Triassic series (Newark group) 
Brunswick shale 
Lockatong formation 
Stockton formation 

Unconformity 

Proterozoic Sequence 
Pre-Cambrlan 
Wlssahickon formation 
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this study an attempt has been made to evaluate and summarize the geologic 
characteristics of the rocks as they relate to their water carrying and 
vater producing capacity. 

C. Quartemary System 

1. Wisconsin Drift 

The Wisconsin Drift was deposited by the last four continental ice sheets 
of the Pllestoncene Age which covered large portions of the northern United 
States. It foras a nearly continuous mantle over the underlying Triassic 
and Cretaceous rocks in the northeastem part of Middlesex County. The 
southem limit reached by the Wisconsin glacier in Middlesex County is roughly 
along a line from Plainfield to Metuchen and over co the mouth of che Rarlcan 
River at Perth Amboy.̂  The Wisconsin Drift is of importance from a water 
supply standpoint primarily because some portions are peraeable enough co ab
sorb water directly from precipitation and transmit i t readily into underlying 
beds. 

The outwash plain found between Metuchen, Plainfield and east Bound 
Brook covers an estimated 16 square miles and consists of layers of sand and 
gravel which together are called stratified drift. The stratified drift is 
approximately 10 to 60 feet thick .on the eastem edge near the moraine. In 
general the stratified drift is quite permeable but i t is too shallow and 
covers too small an area to be in itself an Important water supply source. 
However, i t holds water which percolates into the underlying Bmnswick formation 
and has increased the yield of many wells located on che drift.^ 

2. Cape May Formation 

The Cape May formation is a pinkish-yellow fine to mediua grained quartz 
sand forming a chin mantle 3 to 10 feet thick over the Cretaceous formation 
in the South River valley as well as along the south shore of the Raritan River. 

The average porosity of the Cape May formation is 43Z and Che average 
specific yield is 38Z. The coefficient of permeability ranges between 180 to 
900 with a weighted average of 450. A block of Cape May Sand one square mile 
in area and one foot thick is capable of storing approximately 80 million 
gallons of water.10 

The iaportant hydrologic feature of the Cape May formation is chat i t 
overlies the Old Bridge Sand aquifer and increases its recharge capacity. No 
major water supplies are drawn directly from the Cape May formation at che 
present time. 

3. Pensauken Formation 

In che souchem porcion of Middlesex Councy mosc of che hills and upland 
areas (above 60 feec elevadon) are covered with a layer of yellow to brown, 
clayey sand and gravel known as the Pensauken formation. The largest 
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area is between the Lawrence Brook and South River extending southwest co 
Cranbury. The Pensauken formation in this area is of importance ia that 
i t covers the truncated sand members of the Raritan formation. 

The Pensauken formation ranges in thickness to 70 feet with che average 
porosity and specific yield estimated to be 40Z and ZOZ respectively. The 
coefficient of permeability is considerably less than the Cape May formation, 
ranging betveen 120 and 200 and averages approximately 170. A block of 
che Pensauken formation 1 square mile in area and 1 foot thick could store 
an estimated 64 million gallons of available water. 

No large vater supplies have been developed from the Pensauken formation 
however i t does yield small supplies of vater to a large number of wells 
for domestic and farm use. Its importance from an hydrologic standpoint is 
in that i t readily absorbs water from precipitation and transmits i t to 
underlying aquifers resulting in an increase in the effective recharge area. 
Much of the intake area of the Farrington Sand and a portion of che intake 
area of che Old Bridge Sand is overlain by che Pensauken formation. 

D. Cretaceous System 

1. Engiishtown Sand 

The Engiishtown Sand occurs near the southeastern border of the County 
and is a fine to medium-grained white or yellow sand vi^lch is occasionally 
micaceous, lignitic and llmonltlc. The Engiishtown Sand in Middlesex County 
is approximately 100 feet thick and is overlain by the relatively impermeable 
Marshalltown formation. 

Physical properties of the formation vary widely. The weighted average 
coefficient of permeability is 525 with the average porosity 442 and-spedfic 
yield 302. On the basis of the physical properties and the performance of 
wells tapping this resoxirce in Monmouth County, the Engiishtown Sand is in a l l 
probability the third most productive Coastal Plain in Middlesex County. At 
the present time however, no large water supplies have been developed from 
this formation in Middlesex County because of its relatively remote location 
from population and industrial centers. It should be noted that the Engiishtown 
Sand is the second major source of water supply to Monmouth County. A number 
of wells in this formation yield more than 0.5 mgd. It is possible to develop 
a water supply of approximately 5.0 million gallons per day from this source 
in the County.11 

2. Magothy-Raritan Formations 

Although the Magothy and Raritan formation are distinct geologic units, 
they are frequently in direct hydraulic contact and are considered part of 
the same aquifer system. Northeast of Jamesburg, the Raritan formation has 
been divided into seven aembers, three of which are wacer bearing. Even 
though ic is possible co divide che Rarican formacion inco seven distincc 
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members, accempcs Co crace recognized units in the outcrop areas, both along 
che strike and downdip, have been only moderately successful.12 Hydrogeologic 
characteristics of units in Raritan formation have been summarized in Table 4. 

3. Magothy Formation 

The Magothy formation lies immediately above the Raritan formation and 
is separated from the Old Bridge Sand aember by the Amboy Stoneware Clay. 
Average porosity of che Magothy formation is 46Z and specific yield is 
approximately 41Z. . The coefficient of permeability ranges between 60 and 925 
with a weighted average of 296. A block of Magothy formation one square 
aile in area and one foot chick can store 85 million gallons of water. 

While the Magothy formation is capable of storing large quantities 
of water i t does not transmit i t freely due to its low coefficient of per-
seability. At the present time no significant supply of water is 
drawn from this formation although numerous wells for domestic and agricul
tural uses draw water from chis source. Due co its low permeability and 
cransaissivity, successful developaent of large capacity wells in the Magothy 
fonnation would be difficult if not impossible co accoaplish. 

4. Old Bridge Sand 

The Old Bridge Sand member of the Raritan formation is the most produc
tive and intensely developed aquifer in Middlesex County. It outcrops or 
is exposed beneath permeable Pliestocene deposits in an irregular band that 
extends from Raritan Bay near South Amboy to and probably beyond Jamesburg. 
It has an intake area of approximately 25 square miles, a thickness of 30 to 
110 feet and dips gently co che soucheasc ac 40 co 45 feec per mile. 

The Old Bridge Sand is well sorced and is composed of fairly fine 
CO coarse sand or fine gravel. The average porosicy of che Old Bridge Sand 
Is esclmaced co be 42Z and specific yield is 40Z. The coefflcienc of permea
bility ranges between 1000 and 1500. The Old Bridge Sand is capable of storing 
and transmitting large quantities of water; for example, a block of Old Bridge 
Sand one square mile in area and one foot chick would score abouc 34 million 
gallons of available water. The sand can transmit approximately 1 mgd for each 
square mile of aquifer. 1-̂  

5. Farrington Sand 

The Farrington Sand outcrops in a contigu;:us band nearly a aile wide along 
che southeast ec^e of Farrington Lake in East Brunswick. It has a cotal outcrop 
area of approxlnately 22.3K'3q\iare alleis, of which 10.9 square miles lie south 
of che Raritan River and 11.4 sqriare mile lie north. The effective recharge 
area of the Farrlngnon Sand is 16.9 square miles and has an average chickness 
of 30 feet, dipping gently to the southeast at the rate of 45 to 55 feet per 
mile. 
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The Farrington Sand is a medium to coarse grained sand wich an average 
porosicy esciaated at 342 and specific yield 32%. The coefficient of per-
aeab i l i cy ranges between 210 and 3500 with a weighted average between 1,200 
and 1,500. The Farrington Sand is also capable of storing and cransaiccing 
large quantities of water. A block of the Farrington Sand one square mile 
in area and 1 foot in thickness would be capable of storing almost 67 million 
gallons of available water. Ic can transmit more than 2.5 mgd for each square 
mile of aquifer.14 

£. Triassic System 

1. Newark Group 

The rocks of the Newark Group are the third most important aquifer in the 
County (behind the Old Bridge Sand and Farrington Sand) because of their areal 
extent and large amount of water developed from them. The oldest is the 
Scockcon formation consisting of congloaerate and sandstone interbedded with 
red shale. Next oldest is the Locatong formation consisting of hard shale 
and argullice. The cwo rocks are found in a saall area near che southwestern 
border of the County. The Bmnswick foraation is a red shale interbedded with 
siltstone and occassional layers of sandstone and covers the entire area north 
of a line between Carteret and Plainsboro. 

These formations are rather impermeable except along numerous cracks which 
traverse che beds at high angles to the bedding. Some water may flow along 
the bedding planes but such movements are limited. These rocks dip to the 
northwest at angles ranging from 5o to 15° 

The fact that these rocks are usually fine grained, relatively impermeable 
and are water bearing by virtue of their cracks and crevices, introduces problems 
in any attempt to appraise their water bearing capacity. The permeability 
and specific yield of the Newark Group depends upon the degree of cracking. 
Since the degree of cracking decreases with the depth, the permeabilicy and 
specific yield also decreases with the depth. The cracks in the rocks of the 
Newark Group intersect one another at many angles; the result being that water 
can move almost in any direction. Figure 3 shows the area of the Bmnswick 
formation covered with permeable material to a thickness of 40 to 45 feet. 

The coefficient of transmlsslblllty of the Bmnswick Shale is approximately 
25,000 (as compared to 96,000 for the Farrington Sand and 108,000 for the 
Old Bridge Sand) and the storage coefficient is approximately 0.0044.15 This 
means that Farrington and Old Bridge Sands can transmit four times as much water 
as the rocks of Newark Group under a given hydraulic head and through a given 
width of section. The difference in the capacity of the Newark Group to store 
water is even more striking. For one square mile area and 300 feet of saturated 
thickness Newark Group rocks would hold only 275 million gallons of water. By 
comparison 80 feet of the Farrington Sand would hold 5,360 million gallons of 
water for the same area. The low storage capacity explains the high rate of run
off and low ground water flows observed in streams draining areas underlain by 
Newark Group formations where there is no permeable cover material. 
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TABLE 4 

IIYUKOCtOLU^IC CIIAKACrtHISTICS 01'' UNITS UF T i l t KAKITAN KOKHATUIN 
HIODLEStX COUNTY 

r t i y u l L ' i i l H r x i i i : ! I l< : : i 

Unit 

Amboy Stoneware 
Clay 

Lithologic Description 
Averuge Foroblly 
(percent l>y wuluni:) rcrmeablllty' Henarku 

Llglit-gray to nearly black clay; abundant 
carbonaceous u t e r l a l a ; locally haa •otcletl 
red appearance; In aoae placea gray to black 
sandy clay; L i g n i t i c . Thlckneas to 30 feet. 

An aquiclude^ 

Uld Bridge Sand Uiiite to Itght-yellow, fine to sedtua grained, 
occasionally coarse grained, slightly alcaceouu 
sand; locally contains thin. Irregular clay beds. 
Thiekneaa 80 to 110 feet. Dips southeast 
40 to 4S feet per a l l e . 

40 1000 - ISOO Huat productive aquifer lu 
the Hatltan Fornatlon and 
the County. Effectivt: in
take area la 33 aquare alluu. 

Suulh Awbuy 
Flre Clay 

Varicolored light-gray, white or brick-rtid 
clay; locally sandy. Thickness to i i feet. 

An aquiclude 

Sdyrevllle Sand Layers of fine white alcaceous sand, fine to 
coarse grained white sand, wtth or without 
clay and arkosic sand beds. Usually thin 
and lacka continuity. Thiekneaa to 40 feet. 

44 10 - 500 Owing to thinness and lack 
of continuity, this sund 
aember I s unlB|>ortaut aa un 
aquifer. So far as known, 
no wella in thla area draw 
water entirely froa thia 
aquifer. 

Uuudbrldge Clay Dark-gray clay co sandy clay and clayey sanda. 
The baaal part Is varicolored white, light-gray, 
and brick-red coapact clay. Thiekneaa SU to 100 
feet. 

An aquiclude 

Farrington Sand Light-gray or light-yellow, fine to aediun grained 
.sand grading into coarse arkosic sand sprinkled 
with saal l pebblea and gravel in the lower part. 
Thia sand Is coaaonly divided by clay layera Into 
two ur aore parts. Thiekneaa 3S to I'ii ieec. 
Dips southeast SS feet per a l l e . 

Hart (an Flre Clay Varicolored blue, grown, gray or red cluy. 
Basle coaponent has brick-red color. Thick
ness to 90 feet. 

34 1200 - ISOO Second in iapurtance au a 
productive aquifer to the 
Old Bridge Sand. Tot<il 
intake area i s 17 aquaii: 
n i l e s . 

An aquiclude 

Hole: buuuaarlzed froa "Hie Croundwater Suppliea of Mlddleau» County. N.J." Henry C. Burksdalc, c l . u l . . Stare Water Fullcy Comwlaulun, Special Hepurt 
No. 8.. 1943. 

'coefficient uf perneabillty la the rate of finu uf walur In ((allona pur day through a croas uc-ctlonal area uf une uquaru loot under a hydiaullt 
gradient of lOUS at the prevailing teaperature. 

2 A K e o l o u l c f o r a u t l o n . a l l h n u u h i m r o u H n m i r M . v , i l , l , . i.l : . | , , . . . r i , ( „ , . u . i i . - r K I O U I U u l l l i n . r f i , M . , , n . ( i l r f i i . i r ..i>.iii..|> r o f i i r n l H l i un i i i in r< !< ' I / i l> I <! M U I M I I V 
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F. Grotmdwater Recharge 

1. Natural Recharge 

As was previously stated the Old Bridge Sand is the most productive 
aquifer in Middlesex County ind may be the most productive in New Jersey. 
On the whole the intake area of the Old Bridge Sand is exceptionally well 
suited for absorbing water from precipitation and streamflow and transmitting 
it to the water table. It outcrops in an Irregular band that extends from 
the Raritan Bay near South Amboy to and probably beyond Jamesburg. The in
take area south of Jamesburg is deeply covered by the Cape May and Pensauken 
foimations which themselves are quite porous and absorb and transmit water 
readily. Where i t has been defined and mapped the intake area is approxi
mately 25 sqxiare miles with the effective intake area estimated to be some 
33 sqxiare miles. 16 Over much of the intake area the land surface is relatively 
flat, hence water doesn't run off rapidly and Instead has an oppormnity to 
percolate into the ground. The sandy namre of the soil reduces the losses 
by direct evaporation from soil. The vegetation on the soil is not very 
rank so that evapo-transplratlon losses are only moderate. The Farrington 
Sand i s , for much of its area, overlain by permeable soils having excellent 
drainage which in tum allows for natural recharge. 

Henry C. Barksdale estimated that 20 inches of precipitation are 
available annually for recharging the Old Bridge and Farrington Sands.1^ 
This is approximately 950,000 gallons/day/sqtiare mile. On this basis total 
natural recharge of the Old Bridge Sand would be 31.35 mgd for an effective 
intake area of 33 square miles. Natural recharge for the Farrington Sand, 
for an effective intake area of 17 sqxiare miles, would be approximately 16.2 
mgd. 

It is difficult to estimate natural recharge rate for the undifferentiated 
Magothy-Raritan formation due at this time to the lack of a detailed investi
gation. However, while the Magothy formation is capable of storing large 
quantities of water, i t does not generally transmit i t freely. This means 
that recharge rates would be much lower than has been estimated in Middlesex 
County's Comprehensive Master Plan.l^ Inference from hydrogeological pro
perties leads us to believe that the natural rate of recharge for the Un
differentiated Magothy-Raritan formation is approximately half of the Old 
Bridge and Farrington Sands or about 0.5 mgd/square mile. 

2. Artificial Recharge 

As a means of increasing the supply of groundwater, atteapts have been 
made to use man-made groundwater recharge basins. Artificial recharge is 
defined as augmenting the natural infiltration of precipitation or surface 
water into underground aquifers by artificially changing natural conditions 
to allow water to recharge. A variety of methods have been developed, in
cluding increasing the extent of water recharge ponds, recharging through 
pits excavations, wells and shafts and pumping to induce recharge from surface 
water sources. The choice of a particular method is governed by local topo
graphic, geologic and soils conditlonsj the quantity of water to be recharged 
and ultimate water use. 
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Recharge ponds are presentiy functioning co varying degrees of 
success within the Old Bridge Sand outcrop in the Old Bridge-Spotswood area. 
The Duhernal Water System along with che P.J. Schweitzer and Anheuser Busch 
Companies pmp for wells adiacent to Duheranl Lake which was constructed in 
1938 in order to enhance recharge to the Old Bridge Sand . Although the 
amount of water that is recharged varies, estimates made in 1969 identified 
chat the average rate of recharge for the 173 acre Duhernal Lake is 67,000 
gallona/day/acre or approximately 12 agd is artificially recharged.15 In 
recent years, the Duhemal Coapany has excavated additional recharge ponds 
adjacent to the lake increasing the recharge area to 221 acres. Total 
recharge now exceeds 15 mgd. 

The Perth Amboy Water Departaent utilizes Tennent Pond within the Runyon 
Watershed for artificial recharge purposes. This 63 acre pond recharges the 
groundwater at a rate of 80,000 to 90,000 gallons/day/acre. A study conducted 
by Henry C. Barksdale in 1941 indicated that approxiaately 5 mgd, or virtually 
che entire flow of Tennent Brook, was being used to recharge che Old Bridge 
Sand. 20 An additional 100 acre recharge pond on the Deep Run, now in the 
planning and design stage, is expected to increase the yield of the Perth 
.jjnboy wellfield by an additional 7 agd. 21 The Sayreville Water Departaent has 
recently constructed an artificial recharge pond having a total surface area 
of 66 acres. This pond has been designed to recharge the Old Bridge Sand 
and is estimated to Increase the yield of che Bordentown wellfield by about 
4 mgd. 

In brief, che safe yield and natural recharge capacity of the Old Bridge 
Sand has been augmented by some 21.0 mgd, as shown in Table 5 below. Ground
vater withdrawal from Old Bridge Sand in the County is within che natural 
safe yield of 31.0 mgd and cocal safe yield of 52 mgd. 

AC che presenc cime arcificial recharge is noc caking place in .Middlesex 
Cotaicy CO increase che producdvicy of che Farringcon Sand. As noted earlier, 
groundwater withdrawal from the Farrington Sand is in excess of 18.5 mgd while 
che safe yield is only 16.2 agd.22 This strongly suggests chac che safe yield 
of che Farringcon Sand is being exceeded evidenced by the decline in the water 
cable and resulting salt water incriision in the Sayreville area. Due to 
che location of several wells near the Washington Canal and in the zone of 

TABLE 5 

Artificial Recharge Operations in Middlesex County - 1974 

Area of Recharge Pond (acres) Safe Yield 

Duhemal Water Coapany 221 15.0 
Perth Aaboy Water Dept. 63 5.0 
Perth Amboy Water Dept. (Planned) 100 (est.) 7.0 (es; 
Sayreville Water Dept. 66 4,0 

Total 450 31.0 
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tidal influence of che South River, che sale wacer interface has advanced 
some one co cwo miles inland. Several production wells between che lower 
Rarican and South River tidal reaches have had to be abandoned because of 
high chloride concentrations. In this area no more water can be pumped 
from the Farrington without further accentuating the salt water intmsion 
problea. 

As a result of artificial recharge operations within the Old Bridge 
Sand and the siailarity in hydrogeological characteristics of the Farrington 
and Old Bridge Sands i t aay be concluded that the productivity and safe 
yield of the Farrington can be augmented by artificial recharge. For 
example , the natural rate of recharge to Old Bridge and Farrington Sands is 
approximately 1,500 to 1,600 gallons/day/acre. The rate of artificial 
recharge to the Old Bridge Sands and Duhemal Lake and Tennent Pond ranges 
between 67,000 to 90,000 gallohs/day/acre. By proper location, constmction 
and operation of recharge ponds on the Farrington outcrop and by proper 
location of pumping wells, the safe yield of the Farrington Sand could be 
increased significantly. Specific recommendations for the protection of 
Farrington and Old Bridge aquifers are included in Section V. 

The feasibility for artificially recharging the Bmnswick Shale should 
be viewed from the perspective that the Bmnswick Shale is not as uniform 
and as predictable an aquifer as the Old Bridge or Farrington Sands, Due 
to the nature of the rock openings i t would not be as feasible to practice 
artificial recharge with the Bmnswick Shale. It is recoamended however 
chat the natural recharge be protected through che provision of open space 
areas. 

G. Groundwater Withdrawal 

It is estiaated that in 1975 932 of the County's population was served 
with public water supply systems. In the more urbanized areas of che Councy, 
namely che northern and eastern sections,public water system serves close 
CO 1002 of che developed area. In che souchem porcion of the scudy area, 
there is ac presenc greacer dependence on privace wacer supply syscems. 
However, numbers served by privace syscems are relacively small and are 
expecced to be even less significant in the future. 

Due to the lack of detailed reporting there is presently a problem in 
monitoring Just how much water is being pumped from the County's aquifers. 
Many wells are accurately reported but many private wells and "grandfather" 
wells are not adequately monitored.23 Through this study an aittempt has 
been made to locate a l l wells piaiping more than 70 gallons/minute or 100,000 
gallons/day. 

Groundwater withdrawal from the Raritan formation for the years 1966 
and 1973 is shown in Table 6 . It should be noted that total groundwater 
withdrawal declined from 51.8 mgd in 1966 to 49.0 mgd in 1973. Groundwater 
withdrawal from the Old Bridge Sand amounted to 29.0 mgd in 1966 and 25.9 mgd 
in 1973. Groundwater production from Farrington Sand was 17.7 mgd in 1966 
and 18.5 mgd in 1973. Withdrawal from the Undifferentiated Sands remained 
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Cranbury 

£uc Bnmsvicit 

Edisoa 

Halaacta 

Jaasaburg 

Old Bridge 

Monro* 

(Torsgata Watar Co., 
Forsgaca Fam, !U11-
abla Waear Co., .SJ 
Seaca UOM for Bora) 

?crtb Aofaoy 

Plalnabore 

SayravlUa 

Soutii Aaboy 

South Brunswick 

South Rivar 

Spotswood 

Uareportad Private Walla 

Subtotal 

Industries 

Anhausar Buaeh, Ine. 

Chevron OU Co. 

Duhemal Water Co. 

E.I. DuPont Co.' 

Hercules Powar Co. 

NatlonAl Lead Inc. 

P.J. Schwaltsar Inc. 

BASF Products 

tJureported Wells 

Subtotal 

Total 

TABLE 6 
Average Groundwater Withdrawal 

fros cha Raritan Foraation - Hiddlesex County 
(all l lan gallona per day) 

•Jadlf far-
Old Brldg* Sand farrington Sand entlated Sanda 

1966 1973 1966 1973 1966 

0.141 

1973 

0,135 

1.179 1,130 

2.330 

4,220 

0.743 

O.SOO 

2.393 

2.780 

0.645 

Total 

1966 1973 

0,141 0.133 

2.550 2.393 
.25 - 0 -

0,021 

0,345 

0,023 

0,423 

6,538 4.669 2.793 3.000 

2.437 

0.455 

0.306 

0.396 

1.311 

0.733 

0.335 

0.645 

-0-

0.623 

0.910 

0.874 

1.852 

0.568 

1.630 

1.075 

0,021 0.023 

0.345 0.423 

1,924 3.910 

0,500 0.645 

0,620 0.784 0.620 0.784 

9.381 7.669 

2.437 3.164 

1.078 1,630 

0,910 1,630 

1,130 1.405 

0,396 0,645 

2.000 2.noo 2.000 2.000 

U.361 8.856 13,245 13.943 3.127 3,365 27.727 26.157 

0,503 0,961 0,963 1,001 

0.250 0,250 

13.959 13.000 

0.32» 0,144 

2.38A 2.959 

0.828 

0,052 

0.044 

0,085 

2.401 

0.048 

0,014 

0.004 

0,317 

2.595 

0.467 

1.000 1.000 

1.468 1.962 

0.250 0,250 

14.785 13.048 

0.376 0.138 

0,044 0.004 

0,085 0.317 

5,286 5,554 

0,467 

1,000 1,000 

17,672 17,072 4.373 4.446 .0.250 

29.033 Z i . n i 17.618 18.389 4.377 

23.05O 22.768 
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relatively constant between 1966 and 1973 at approxiaately 4.5 mgd. 

Reduction ia groundwater withdrawal for public use can be attributed 
CO decline in groundwater use by the City of Perth Amboy and Edison Township. 
Perth Amboy had to close a portion of its well-fields tapping che Old Bridge 
Sand due to industrial pollution in 1972-73. Total pumpage froa Old Bridge 
Sand declined from 6.6 mgd to 4.7 mgd. The Borough of Sayreville was pumping 
2.4 mgd from Old Bridge Sand in 1966 while i t pumped only 1,3 mgd in 
1973. These two aajor aunlclpal withdrawals amount to a 3.0 mgd reduction 
over the 1966-1973 period. 

Conversely, groundwater withdrawal for public supplies from the 
Farrington Sand increased from 13.4 mgd in 1966 to 14.0 mgd in 1973. 
Suring this period Edison Township sxri.tched to surface water supplied by 
the Elizabethtown Water Company thereby releasing 4.25 agd in groundwater 
now available to other users. Major public water users of the Farrington 
Sand include Perth Amboy, Old Bridge, East Bmnswick, Sayreville, South 
Brunswick, and South River. Old Bridge increased its groundwater withdrawal 
from the Farrington Sand from 0.75 agd in 1966 to 2.78 mgd in 1973. Sayre
ville puaped 1.85 mgd in 1973 while in 1966 i t pximped no water from the 
Farrington Sand. South Bmnswick pumped 0.91 mgd in 1966 which rose to 
1.63 mgd in 1973. 

Industrial groundwater withdrawal from the Old Bridge and Farrington 
Sands has not changed significantly in recent years. The Duhemal Water Com
pany and the P.J. Schweitzer and Anheuser Busch Companies pump approximately 
17.5 mgd from the Old Bridge Sand and with Schweitzer and Anheuser Busch 
pumping approximately 4.25 mgd from the Farrington Sand. 

Total groundwater withdrawal from the Undifferentiated Sands could not be 
accurately estimated due to a lack of complete data. In 1973 about 3.5 mgd of 
water was pumped for domestic and agricultural purposes and 1.25 mgd was 
pumped for industrial uses in southem Middlesex County. However, these 
escimaces should be used with caution because even though a large number of 
private wells have been located, the groundwacer withdrawal from these wells 
is not precisely known. 

Information on groimdwater withdrawals from the Newark Group also remains 
incomplete at this time. In order to estimate the total water withdrawal from 
these rocks, a l l wells pumping 70 gpm or 100,000 gpd were plotted from 
information provided by the N.J. Department of Environmental Protection. 
Owners of these wells were also contracted by telephone and through a written 
questionnaire. Most of the respondents replied that either the well is not 
in use at the present time or chat records of pumpage are not kept. 

The Middlesex, Kingston, and Elizabethtown Water Companies are the three 
important public water purveyors pumping the Newark Group within the County, 
The Middlesex Water Company pumped 13.̂ 5 mgd from the Bmnswick Shale in 1969 
and 4.96 agd in 1973. The reason for the decline in pumpage is that the 
Middlesex Water Company started to utilize the Delaware and Raritan Canal 
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in 1970 as itts primary supply source. However, i t should be noted chat 
groundwater withdrawal increased from 3.55 mgd in 1972 to 4.96 mgd in 1974. 
The Middlesex Water Company has been selling approximately 2.5 mgd co the 
Perth Amboy Water Deparccsnt due to the closing of some Old Bridge wells in 
1973 as not*.d earlier, ".a Elizabethtown Water Company pumped 12.S3 mgd in 
1969 and32..02mgd in 1974 from the wells in Middlesex County. The Kingston 
Water Company pumped 0.114 mgd for public water supply from the Lockatong 
and Stockton formations in the southwestem comer of the County in 1974. 
Total withdrawal for public supplies was approximately 19 mgd in 1974. 

It is difficult CO escimace the groundwater withdrawal for industrial 
use dtie to the reasons cited earlier. There are approximately 60 industrial 
veils which supply cooling water to industrial plants. The information 
gathered from telephone interviews revealed that a least half of these wella 
are not currently in operation or operate only during emergencies. The 
groundwater withdrawal from 13 wells was accounted for and averages approx
iaately 0.8S7 mgd as shown in Table 7, Groundwater withdrawal from the 
remaining unreported industrial wells is estiaated at approxiaately 3,0 mgd. 

It should be pointed out chat aany industrial wells vhich are not in 
full use at chls tiae should not- be considered peraanently inactive. These 
veils represent iaportant potential water supply sources and should be care
fiilly protected from any pollution which might make them unsuitable 
for future use. 

Additional details regarding groundwater withdrawals during the period 
I9S0-197S can be found in Appendix C. 

H. Diversion• Rights for-the TTithdrawal of Groundvater 

By law the State of New Jersey, through the Water Policy and Supply 
Council, regulates a l l groundwater withdrawals. Some domestic well users are 
generally exempt from State statutes, however, permits are required for the 
withdrawal of groundwater in excess of 100,000 gallons per day (roughly equi
valent to a continous pumping rate of 70 gallons per minute). Users of ground
vater prior to 1947 (the time of promulgation of the water law) were granted 
"grandfather rights" which were based largely on the pump capacity of the well 
system in operation at that time. Those granted "grandfather rights" were not 
required to fil e for authorization in order to continue to withdraw groundwater 
and maintain withdrawal rights. 

Information on present groundwater diversion rights to the Farrington 
and Old Bridge'aquifers, compiled from the MJBEP-Bureau of Water Supply Planning 
and Management, is presented in Table 8. This table lists well owners in 
addition to che authorized and grandfathered diversion rights of each owr.er 
as of 1975. As shown, authorized diversion rights for the Farrington Sand 
were 44 mgd and grandfather rights amount to another 24,5 mgd, for a total of 
68.5 mgd. The quantity of permitted diversions was approximately four times 
greater than the amount of water actually pumped from the Farrington in 1974. 
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TABLE 7 

Average Groundwater Withdrawal 
from the Newark Group - Middlesex County 

(millions gallons per day) 

Public Supplies 

Elizabethtown Water Company 

Middlesex Water Company 

Kingston Water Company 

Subtotal 

1969 1970* 

12.827 N.A. 

13.447 7,910 

0.121 0.102 

1973* 

N.A. 

4,960 

0.116 

1974 1975* 

15.018 N.A. 

3.944 3,328 

0,114 0.116 

26.395 8.012 5,076 19,076 3,44i 

Industrial Supplies 

•Am Col (Edison) 

Dreyfus Co. (S. Plain.) 

Holophane (Edison) 

Kentile Inc. (S. Plain.) 

Parkway Plastics (Piscat.) 

Rhodia Inc. (New Bruns.) 

Other industrial supplies 
(Estimated) 

Subtotal 

1969* 1970* 1973* 1974* 

0.042 

0.250 

0.007 

0.350 

0.200 

0.008 

3.000 

1975* 

3:857 

* The data for these years remains incomplete 
N.A. - Not Available 
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In the case of che Old Bridge aquifer, authorized diversions amount 
CO 34.7 mgd and grandfather,rights were an additional 19.6 mgd, for a cotal 
of 54.3 agd. This cotal contrasts with 30 mgd withdrawn from che Old Bridge 
aquifer in 1974. 
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TABLE 8 

1975 Authorized and Grandfather Diversion Rights from 
the Farrington and Old Bridge Sands in Middlesex County 

Farringcon Sand (south of the Raritan River) 

Diversion - MGD 

Well Owner 

Anhexiser-Busch Co. 
P.J. Schweitzer, Inc. 
Sunshine Laundry 
Hercules Powder Co. 
Thomas & Chadwlck 

Milltown Industrial Sites 
W.R. St CW. Dey 
Mustephla Ahmed 
Charles H. Holster, Jr. 
Badische Products Co. - BASF (Formally 
United Cork Co.) 

Authorized 

1.044 
(1.000) 

Grandfather 

0.778 
3.460 
0.070 
7.488 
0.215 

0.288 
0.865 
0.865 
0.710 
0.288 

(a) 

Phelps Dodge Copper Co. 
Joseph Guerrlero 
Duhemal Water System 
Joseph Konuk 
Charles Bonkoskl 

(former owner) 
0.360 

0.140 
0.500 

0.864 

4.610 

Edward Collins 
Marvin Halllck 
Arthur Perrine 
Lawrence J. Smith 
Great Bay Chemical Co. 

Cranbury Township 
South River Borough 
East Bmnswick Township 
N.J. State Home for Boys 
Old Bridge Township M.U.A. 

South Bmnswick Township 
South Amboy 
Forsgate Water Co. (purchased by 
Monroe M.U.A.) 
Forsgate Farms 
National Lead, Inc. 

0.100 
0.360 
0.300 
0.400 
0.576 

0.400 
1.500 
3.000 
1.080 
5.375 

2.750 
0.650 
4.570 

0.540 
5.000 

(a) 0.149 

Perth Amboy City 
E.I. Dupont deNemours Co. 
Sayreville Water Departaent 
Spotswood Water Department 

10.000. 

2.940 
0.382 

44.467 

5.000 

26.650 

(a) Total Diversion Liait 
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TABLE a CONT. 

Old Bridge Sand 

Diversion - MGD 

Well Owner 

Duhemal Water System 
W.R. & CW. Dey 
Mustepha Ahmed 
J.F. Abeel 
E.I. DuPont deNemours Co. 

H.H. Monteath 
.\nheuser-Busch Co. 
?-J. Schweitzer, Inc. 
Forsgate Water Company (purchased 
by Monroe M.U.A.) 
Perth Amboy City 

Sayreville Borough 
Spotswood Borough 
George W. Helme Co. 
^ . J . Water Co. - Jamesburg District 
Old Bridge Township M.U.A. 

South River Borough 
South Amboy 
Kerr Glass Co. (formally Armstrong 
Cork Co.) 
Cranbury Township 
Monroe Township M.U.A. 

(a) Total Diversion Liait 

1974 

Authorized Diversion by Water Policy 
and Supply Council and predecessors 

Grandfather Rights (in addition to 
authorized diversion) 

Authorized 

10.622 

1.670 
2.160 
0.540 

10.000 

2.500 
1.500 

0.850 
2.375 

0.500 
2.000 

34.717 

Farrington 
Sand 

44.085 mgd 

24.501 mgd 

Grandfather 

23.872 (a) 
0.086 
0.086 
0.144 
0.800 

0.288 

6.540 (a> 

0.111 

0.288 

0.149 

TOTAL: 68.586 mgd 

32.364 

Old Bridge 
Sand 

34.717 mgd 

19.582 mgd 

54.299 mgd 
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I I I . EFFECTS OF URBANIZATION ON GROUNDWATER RESOLUCES 

The capacity of a watershed to provide surface and groundwater depends 
upon aany factors, including the amount and duration of precipitation, the geo
logical characteristics of underlying rocks, the structure and condition of the 
soil, ground topography, the nature of forest cover, infiltration, surface 
detention and the land use pattem.S^Bater amount of surface runoff is generated 
on consolidated rocks than on sandy soils. Infiltration occurs more readily 
on natural (pervious) surfaces. While the infiltration on sandy soils and rocks 
is great, infiltration in areas which are covered or paved with buildings, 
parking lots, roads and sidewalks is very low. At the same time runoff in these 
areas is great. 

Surface detention is the process by which rainwater and surface runoff 
is collected and held in depressions and are not allowed to enter a natural or 
man-made drainage system. Natural detention is greater on natural ground than 
on urbanized surfaces. The land use pattem and slope significantly affect run
off, infilcration and surface detention. The greater the surface slope, be it 
grass, roads or roof tops, che greater the runoff and the lower che infiltration 
and surface detention. A significant reduction to infiltration results in a 
reduction of groundwater supply available co aquifers. 

A. Urbanization of Recharge Areas 

The following discussion serves to briefly describe the extent and impact 
of urban development on the groundwater resources of Middlesex County. Under 
traditional residential development practices, 40 to 70 percent of the land area 
is paved for buildings, roads, utilities, parking areas, etc., depending upon 
the density of development. In industrial and commercial developments, approxi
aately 60 to 100 percent of the land area is paved for access roads, buildings, 
parking lots, etc. Figure 4 shows the extent of urban development on the 
groundwater recharge areas. The area was measured using a point area measurement 
technique utilizing U.S. Geological Survey topographic quadrangles and 1973 
aerial photographs (See Appendix A). Table 9 shows the total recharge area ard 
developed and paved areas on each of the major aquifers in the Raritan formation. 

It should be noted that the Farrington and Old Bridge Sands are the most 
urbanized outcrops of the Raritan formation. Of the Farrington Sand's 14,286 
acre (22.3 aq. miles) effective recharge area 3,472 acres (5.4 sq. miles) have 
already been developed and 1,947 acres (3.04 sq. miles) has been completely paved. 
Fully 24.3 Z of the Farrington Sand recharge area has been urbanized and 
13.6Z has been completely paved. Of the 21,530 acres (33.6 sq. miles) of effec
tive recharge area of the Old Bridge Sand, 4,295 acres (6.7 sq. miles) has become 
urbanized and 2,260 acres (3.53 aq. miles) have been completely paved. This 
is 19.9X and 10.5Z of the total recharge area of the Old Bridge Sands. Urbaniza
tion of the Engiishtown and Mt. Laurel-Wenonah Sands is somewhat less severe. 
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Urban development on the Brunswick shale is more intensive than on the 
Haritan formation. In this study, che Brunswick shale with permeable cover 
(sand and gravel) has been identified covering 10,225 acres (15.98 sq. miles) 
and over 5,860 acres (9.2 sq. miles) hava been developed. This constitutes 
57.3Z of the mapped area. Total paved area haa noc been estimated but if we 
use a conservative figure o£ 60Z paved surface for the developed area, i t 
would result ia approximately 3,510 acres (5.48 sq. miles) 

DurdLng the conversion of land from open space and agriculture use to 
urban/suburban dewelopmcnc, the natural characteristics of the recharge area 
are significantly altered due to tha removal of vegetation, che compaction of 
soils resulting from movement of constmction equipment, and the placement of 
cover resulting from the constmction of buildings, parking lots, roads, etc.. 
Although some 30Z to 60Z of the area within a typical residential development 
remains in open space, this open space Is adversely affected for the purposes 
of groundwater recharge. Athough theae areas provide much needed open space for a 
pleasant living environment, the Infiltration capability of the area is slggl-
ficantly reduced due to soli compaction. For the purposes of groundwater manage
aent only SOZ of tha remaining open space area in residential development 
should be considered aa effectively recharging the groundwater system. 

^' Impact on Groundwater Oualitv and Quantity 

The impact of urban development on groundwater recharge is also reflected 
in a reduction In the quality and quantity of water. The placement of imper
vious surfaces increases water runoff and reduces the opportunity for watar to 
infiltrate and recharge the groundwater system. At the same time, urban runoff 
carries with i t greater amounts of toxic pollutants to the surface water body 
rendering i t unsuitable for many desired uses. Studies have shown that signifi
cant amounts of chemicals, metals and organic materials are flushed from developed 
areas into screams and rivers by surface mnoff. Where natural or man-
made stormifater detention facilities or natural water courses provide for 
groundwater recharge the potential for groundwater pollution as a result of urban 
runoff is greatly increased. The nature of this pollution is not precisely 
known ac tbe present time, but i t is considered to be more toxic thaa conson 
sewage pollution. 

Oue to the raduction is the recharge area of the Farrington Sand the safe 
yield of the aquifer has been reduced while the iatruslon of salt water haa in
creased. While the effective recharge area of tha Farrington aquifer la esti
mated to be 20.6 square miles, 5.4 square miles has already been urbanized leav
ing only 15.2 square miles available for recharge. At the rate of 950,000 gal
lons/day/square mile, 1973 safe /ield of the Farrington is estimated to be 14.44 
mgd. Oue to a decrease in natural recharge aad the iacrease in pumping, che 
groundwater -tablA ia the Farrlagcon Sand near the tidal zone of the Rarlcaa and 
South Rivers haa declined allovlag the salt water front to proceed farther in
land. The severity of the salt water intrusion problem was first noted by 
Barksdale ia 1943.^^ Barksdale esciaated that no more thaa 10 mgd should 
be pumped froa the Farrington Saad in Middlesex Couaty.ZS Siace 1943, the 
salt water laterface has advaaced lalaad approximately 2 m i l e s . S e v e r a l 
large wella la the Sayreville area were abaadoned due to high chloride concen
crations during the past 30 years, while groundwater pumpage increased to 
18.5 agd. 
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TABLE 9 
Groundvater Recharge Area and the Extent of Urbanization - 1973 

Formation 
Total Area 

(Acres) 
Developed Area 

(Acres) 
Percent 
of Total 

Paved Area 
(Acres) 

Percat 
of Tot 

Mt. Laurel-Wenonah Saad 543 42 7.7Z 28 5.2X 

Engiishtown Saad 7,808 350 4.5Z 270 3.SZ 

Old Bridge Saad 21,530 4,295 19.9Z 2,260 10.5Z 

Farrington Saad 14,286 3,472 24.3Z 1,947 13.62 

TOTAL 43,130 8,159 18.9Z 4,348 10. i : 
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In addition co che salt water intrusion problem in che Farrington Sand, 
unsewered urban development vithin the intake area of the Lawrence Brook 
chreatens ground as well as surface water resources. I t is estiaated that 25 
CO 30Z of the septic tanks in the Lawrence Brook Basin are adversely affecting 
groundwater quality. This pollution is a major threat to the groundwater 
derived from the Farrington Sand aquifer. Since large areas of Che Farrington 
Sand ia the Lawrence Brook Basin remain undeveloped and in order to protect the 
valuable ground and surface water resources of the County, sewerage service 
should be provided to the presently unsewered development while insuring that 
a l l new developments that do occur do not result in adverse impacts to water 
supplies. 

Disposal of industrial vaste haa beea another manifestation of the effects 
of urban developmeat on water supply sources. Industrial pollution of 
groundwater adjaceat to Prlckett Brook,(near. Perch Amboy's Runyon wellfield) 
resulted ia the closing of wells in the northem section of the watershed. 
Chemical pollutants consisting of lead, zinc, cadmium and other heavy aetals 
polluted wells and surface waters of Tennant Pond. One portion of the well-
field, pumping approximately 2.5 agd, had to be abandoned because che 
groundwater aquifer has been contaminated. This wellfield area will not be 
productive again for several years. 

The utilization of swamps wetlands, or low-lying lands for che dispoaal 
of waste material has been common practice ia New Jersey for aany years and 
has come to be a major source of groundwater and surface water pollution. Im
properly located and poorly operated sanitary landfills have had significant 
adverse impacts on ground and surface water quality where runoff and rainfall 
have been allowed to flush toxic materials from saatlary landfills sites iato 
rivers aad streams aad to percolate iato grouadwater supplias. Three aajor 
saaitary laadflll operations are presently underway in the Edison and Eaat 
Brunswick areas iimiedlately adjacent to the Raritan River and within the Farring
con Sand outcrop. A fourth major landfill is in operation in Sayreville, along 
che South River and within the Old Bridge Sand outcrop. The impact of these 
operations on groundwater quality has not been monitored in che past. Such 
aonitoring should be instituted as soon as possible. 

A major water quality problem results from che open dumping of wasces. 
Such operacions have been banned by che N.J. DeparcmenC of Environmencal Pro
CecCion. A major induscrial dump locaced wichin che upper reaches of Deep Run, 
(wichia Burnt Fly Bog aad over the Engiishtown Sand outcrop) was closed by 
NJDEP several years ago, however, pollution from the site may s t i l l be affect
ing the Deep Rua and nearby area groundwater. ̂8 

The groundwater pollution problem affecting the Newark group is aore com
plicated due to che nature of the formation. Siace che pore spaces in these 
rocka consist of cracks aad crevices of secondary origia interconnected at 
a l l angles, water ia these rocks moves at relatively rapid velocity. Once a 
pollutant haa entered these rock^ it moves quickly and has relatively l i t t l e 
opportunity to be filtered out. Ia order to protect che grouadwacer resources 
of the Bmnswick shale, dispoaal of wasces la or on chese rocks should be pro-
hibiced. In che absence of such aeasures exiscing and pocencial groundwacer 
resources could be permanent-ly lose. 
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Need co Protect Water .Resources 

It should be pointed ouc thac as local munlclpalicies and private indus
tries are directed to eliminate pollutaat discharges under requirements of 
the Federal Water Pollution Control Act (1972) and Clean Air Act (1970), they 
will look towards altemative waste disposal methods and sites. Underground 
disposal of wastes offers an attractive altemative, however, che 1972 Federal 
Water Pollution Conrrol Act Aaendaents prohibits underground disposal 
of waste materials if it threatens the quality of ground or surface water re
sources. The problem of groundwater pollution is more severe aad complicated 
thaa that of surface water pollution because the nature of groundwater move
ment is not fully Imown. While some effects of surface water pollution can 
be ameliorated through natural aeration, sedimentation and bacteriological meta
bolism; once a pollutant enters the groundvarer system i t may never be eliaina
ted or only over a long period of tiae. Many wells aad wellfields may be render
ed useless due to careless, and at tiaes intentional waste discharges which 
affect^he quality of groundwater resources. 

As the population of che Councy rises and vacer resources become more 
liaiced in che fucure, che procecdon of che Councy's surface and grotmdwacers 
from pollutton becomes increasingly urgent. At the same time in order co pro
vide for water supply requirements, the producdvicy of wacersheds and ground 
wacer aquifers needs Co be maincained and enhanced. Groxmdwacer resources 
would assume a greacer imporcance as a source of wacer supply in che Councy 
as surface wacer sourr.es are ocilized to capacity. In order tto have a contin
uous supply of water i t Is essential that the amount and type of urban 
developaent on the groundvater recharge area be carefully planned, directed 
and controlled. If these valuable resources are alloved to be depleted while 
searching for short term gains (such as tax ratables), the County and its 
people would stand to lose much over the long term. 

Addressing the problems of protecting groundwater quality and quantity 
in Middlesex County requires detailed analysis and evaluation of the specific 
problems facing each drainage basin in the County to identify precisely exis
ting probleas and potential solutions. This element of water planning has recently 
been addressed under the 208 Water Quality Management Planning Program which 
provides Federal funds for planning in areas such as Middlesex Councy with water 
quality problems resulting from point (industrial and municipal effluent dis
charges) and non-point (runoff bome pollution from urbanization, agriculture, 
mining,) sources. 
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IV. MEASURES TO PROTECT CRITICAL ENVIRONMENTAL R£S0URCES 

The aajor issue in any discussion conceming'preserving and protecting 
critical environmental resources is hov can a growing urban population be 
accomodated without sacrificing those resources within its borders? It 
is becoming increesingly apparent that the County must undertake a compre
hensive evaluation of itts capacicy for growth at the same time while aeeting 
the Federal and Scace environmencal qualicy scandards. Ic is clear chac 
ac che presenc cime the County's air and water quality is well below che 
Federal and Scace scandards. 

Many believe chac Che technology exists to correct the i l l s of urban 
development and that this cechnology. will provide the means to achieve environ
mental goals and scandards. In recenc years, however, ic has been recognized 
chac cechnology will solve only pare of che problem because cechnological con
trols are largely capical incensive and ac presenc are noc available to deal 
with a l l problems. Pare of the answer to the environmencal problems will have 
to come from preventive measures. This would require a basic change in per
ceptions and attitudes in order to recognize that planning and the protection 
of critical environmental resources is essential for the long-term survival 
and ecomonic well-being of a community, chat resources are limited and their 
conservation, proceccion and reuse is also essendal and chac govemmencal 
reguladons are meanc to procecc che healtth and welfare of che people ac large. 

The following seccion serves to review available methods to protect and 
preserve open space and conservation areas. I t should be stressed thac the 
proceccion of grotindwacer recharge areas should be considered pare of any pro
gram CO procecc ocher crlclcal resources including prime agrlculcural land, 
weclands, marshlands, woodlands and floodplains. This review of aeasures 
should noc be viewed as exhausclve and complece, buC racher is incended Co 
provide the reader with some perspective on available approaches. 

A. Land Regulation 

Police power regulation is based upon the principal that in a society 
govemed by law, everyone must submit to reasonable regulation of their liberty 
and property to prevent the abuses of others by careless and unscmpulous actions. 
The police pover is exercised to protect and promote the public health, safety, 
morals, comfort and general welfare. Based upon this power, the authority for 
land use regulations in New Jersey is delegated to local governments. Regula
tory tools available to the municipalities include zoning,' official mapping, 
subdivision and site plan regulations and the provision of ucility services. 

B. Zoning Ordinance 

In tthe past zoning has been of limited utility in protecting critical 
environaental resources and in providing for open space, particularly if it 
was "cuaulative" zoning. "Cumulative" ordinances are not restricted to one use. 
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but allow other uses in the same district. For example, agricultural zoning of 
this type would also allov residential uses wichin the same district. If, as 
in Middlesex County, che race of urbanlzaeion is high, this type of discrice 
v i l l succumb to economic pressures for rezoning to higher, more intensive uses. 
"Exclusive" zoning allovs oniy the type of use specified or a use directly 
related to the primary use and would probably be more effective than cumula
tive zoning for the preservation of groundwater aquifers. It i s , however, 
more likely to be subject to legal challenge if i t prevents land owners froa 
obtaining a reasonable economic retum. 

Despite these problems, recent trends in zoning laws hold some promise as 
a means of encouraging the preservation of open space and other critical natural 
resources. New Jersey has adopted as law the Flood Hazard Area Act (1972), the 
Wetlanda Act (1970) and the Coastal Area Facilities Review Act (CAFRA, 1972), 
eaeh of which authorize land use controls Sor the ptirpose of protecting critical 
natural resources and regulating development. At this cime, however, chere is , 
uo comprehensive land use legislation which would provide for che protection 
of other critical natural resources such as groundwater recharge areas, water
shed lands, woodlands, prime agricultural land or unique geologic, biologic or-
historic sites. Such legislation is urgently needed co protect New Jersey's 
rapidly vanishing resources. New Jersey's Wetlands Act oniy covers tidal wet
lands within a specific area and does not protect inland freshwater marshes. 
In addition, CAFRA only covers a small area in Old Bridge Township in che 
Councy. 

In spite of the shortcomings in State govemment authority co act co 
protect New Jersey's resources, significant resources can be protected chrough 
appllcadon of existing laws. Nev Jersey haa adopted enabling legislation per-
olttlng ounlclpallcies to include special provisions for Planned Unit Develop
ments (PDD) ia their zoning ordinances. This concept permits flexibility in 
che density and physical design of single or multi-use land development pro-
jectts which can be used to provide protection to environmentally critical or 
significant portions of a municipality which would otherwise be developed in 
a traditional and potentially harmful aanner. Under PUD regulations, stmctures 
and related facilities can be clustered in cercain areas wich protection to 
other areas chrough designacion as open space. 

At Che present time the authority for resource protection rests in the 
local power to regulate land use. However, for economic and political reasons 
land use coatrol haa been loosely applied at tthe municipal level, for the most 
part merely to protect existing land uses, maincain property values and 
foster developmenc chat will Increase che community cax base. Furthermore, i 
chere is doubt that the zoning approach can, in che long run, provide che 
degree of environmental protection needed without constittuttlng a caking of 
property without just compensation. 

C. Official Mao 

In Nev Jersey, cities, villages and towns can designate parks and play
grounds as well as streets, highways and parkways on an official aap. However, 
maintaining che integrity of an official map requires che municipalicy to be 
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empowered co deny building permics for scmccures iocated in the designated 
area. In New Jersey, municipalities do noc have such power.29 Nevertheless, 
seccing ouc proposed open space and conservacion areas as pare of che official 
map is useful if only co puc developers on nocice as co che aiinicipalities' 
intentions. As a first step, each municipalicy should aap their critical 
environmental resources and develop policy guidelines to direct developmenc 
away from chese areas. 

D. Subdivision and Site Plan Regulations 

On a limited scale, subdivision and site plan regulations could provide 
a basis for protecting and preserving critical environmental resources in the 
Councy. The regulacion can serve co encourage cluscerlng and ocher sice and 
building design arrangemencs co provide for addldonal open space. More 
iaporcanc, land developers can be required Co dedlcace specified porcions of 
cheir land (up co 60Z) as open space wichin ouccrop/recharge areas co allow 
for groundwacer recharge as well as Co meec open space requiremencs. 

In addicion co chese aspeces of subdivision reguladons, chere is a broader 
issue of prohibicing subdivision ploccing for developmenc purposes encirely. 
This prohibicion would be based noc on a cechnical infraccion buc racher on a 
duly adopced mascer plan which indlcaces Chac che area in quescion was more 
suitable for conservacion of nacural resources (including wacershed lands, 
floodplains, prime agricultural lands and recharge areas). In most cases, 
plat approvals require compliance with local master plans or official maps. 
If local governments have adopted one or both of these and if chey Have already 
identified open space and conservation areas, there will then be an additional 
rationale for withholding approvals within the delineated areas. 

In order to maintain groundwater quality and maximum recharge capacities 
ic is strongly encouraged and recommended Chat subdivision regulations require 
constmction of multi-purpose detention ponds as a condition for granting 
approval. These ponds can serve several vital purposes; they would retain 
rjnoff from the development and thereby reduce off-site flooding; provide 
for groundwater recharge; serve as a natural filter to reduce the amount of 
pollutants reaching che surface and groundwater bodies; and would enhance the 
recreational opportunities for the residents of the development. However, 
these ponds, while relatively inexpensive to build, will require careful main
tenance and management to protect them from eutrophication. The application 
of fertilizers on land surrounding the ponds will have to be minimized and 
the pond bed would have to be periodically dredged to allow for the continua
tion of recharge to the aquifers and to maintain overall pond capacity, 

E. Provisions of Utility Services 

In the recent past, various municipalities faced with the economic burdens 
resulting from rapid growth have not been able to keep abreast of the respon
sibility to provide the necessary public utilities, including sewer and water 
services. The N.J. Department of Environmental Protection at one time had 
imposed constmction bans on three municipalitties in Middlesex County due 

-34-



CO a lack of adequace sewer services. While the courts are generally sympacheci 
CO cha public incerescs, and while che provision of public services is wichin 
che police power regulacion, chey are s t i l l faced with the constittuttional ques
cion of confiscation. The State ban haa not been tested in the courts and i t 
may not be upheld due to tthe above reason. Traditionally, a reasonable economic 
retum must be allowed tto the land owner and the assumption made was that ser
vices, if not presentiy available, could be provided within a reasonable ttime 
period. 

It has nov been recognized that land development in areas which do not 
have adequate utility services, particulariy sewerage facliities, may present 
a hazard to the general public heaith and welfare. Ia a laadmark decision, 
the New Tork State Court of Appeals in Golden vs. Ramapo (285 NZ, 2d 291, 
1972) upheld a Ramapo, New Tork ordinance vhich regulates development on the 
basl3-of the availability of public services. The ordinance is directed at 
the phasing of development in that i t limits development in areas without 
basic services until such services are available.^ This ordinance operates 
on che assumption that land areas will eventually be developed, however, i t 
allows ̂ directly) for tthe limiting of development to chose areas suicable 
for developmenc if fuCure provision of faclilcles and services is provided 
according co plaas reflecdng resource and environmentai constraints. A plan 
for utilities and other services which dearly identifies areas which should/ 
shouid not be developed, and regulated by the provision of services to tthose 
areas with the fewest critical natural resources requiring protection, must be 
adopted aad enforced. Ia the past the Courts have held invalid zoning ordinanci 
restdctlng land use to flood storage, parking lots, schools, recreational use, 
aad opea space (greeabelts) aad park purposea. Similarly, subdivision regula
dons have been held invalid, iasplte of substantial public interest, where 
che owner is denied reasonable use of his property.30 Therefore, a mechanism 
which coordinates development with adopted plans and provides a meaas for 
jiutiy compensating tthose who cannot develop their lands under those plans 
must aiso be developed. The Ramapo ordinance establishes a mechanism for 
cax abatement on properties affected by the ordinance until such cime as tthey 
are co be provided basic services. More permanent aethods of equitable com
pensation need to be developed and implemented. 

F. Compensable Regulation 

To overcome the coastltutlonal objections to development controls which 
deprive an owner the use of his property, conservation and open space objec-
dves could be achieved by compensating ovners for a portion of cheir loss. 
With compensable regulations a land ovner is compensated for the reducttion 
or loss of tthe property's development value involved at the ttime che controls 
are imposed. For example, aa ovner of land in aa agricultural district and 
having a market vaiue of $2,OOC/acre vould be entitied tto a compensation of 
$l,200/acre i f the market vaiue of his laad is reduced to oaly $800/acre 
vhen restricted to oniy agriculture or some similar open space use. The 
$1,200 ia compensation represents tthe development vaiue of the property 
"caken" froa the ovner by (police pover) regulating the use of tthe property. 
The owner would not be entitled to tthe compensation until tthe propercy is sold 
because ic is oniy undl che saie that the owner would have incurred any "loss." 
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Under this approach che high cose of public acquisicion (under eminenc domain) 
is reduced by limldng public cose co che developmenc value ac che cime of regu
lacion. 

Insplce of che above advancages compensable regulacion has noc been ucilized 
as a cooi for che preservadon of public open space for a nuaber of reasons: 
che general public does noc seem prepared Co accepe a program chac denies land 
owners che speeiiiadve vaiue of cheir propercy; che public and legal profession 
are uncoafortabie wich che concepc of deveiopaenc rlghes and are fearful of 
unknown consequences on che real escace marker; ic requires a reladvely comr-
piex syscea of govemaent adalalstratlon consequentiy, the effecttiveness of 
compensable regulation as a method of conserving and preserving critical environ
mentai resources has not been tested. There is a further practical problem in 
that each time land covered by this regulation is sold a public expense v i i i 
be involved If i t Is found that each ovner is entitled to the difference in 
the market versus the "agricultural" value of the property, despite vhat has 
been paid originally for the property. Hovever, this approach is worthy of 
closer reviev and evaluation than itt has received in tthe past and aay prove a 
valuable regulatory tool in tthe future. 

G. Public Acquisition 

The pover of governments to acquire property for park and recreational 
areas is well established. The Stace, chrough itts Green Acres Program, pro
vides ftinds eo Councy aad locai govemmenc co acquire laads for conservation, 
recreation or open space purposes. Public acquisition offers the opportunity 
for both effective control of land uses as well as the provision of public 
recreation needs. 

A number of authors, including Marion Clawson, suggest that the govemment 
go into the "laad baaking" business as a means of controlling land use develop
ment and protecting critical environmental resources. The proposal is for the 
govemment to buy land in prime development and critical environmental areas 
chrough tthe use of a revolving fund. By seiecttively disposing or leasing 
parcels of land tthe process of development could be guided. Certain lands 
could be retained for permanent open space vhile specific restrictions could 
be attached to lands sold or leased. Funds received from such saies or 
leases would replenish tthe revolving fund. 

Such a system has been successfully implemented both in Stockholm, Sweden 
and Regina, Saskachewan, Canada. Currentiy, the City of Boulder, Colorado is 
in the process of acquiring a large area of land around tthe Cltty as a means 
tto control development. I t is then leasing back the land to farmers with use 
restrictions and retaining some portions for open space and municipal parks. 
In this manner the City plans to retain substantial control over the course 
of future development while protecting important environmental and scenic 
resources from the effects of urban sprawl.32 
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Theoretically, che "land banking" process could have a major role in ciming 
and guiding development as well as managing che size of U.S. cides. However, 
segmencs of che American public frown upon such a move on che grounds chac ic 
fl i e s in che face of che free encerprise syseem and again deprives land 
owners of che fucure speculacive vaiue of cheir land. 

There is l i c c l e doube as Co che effecclveness of chese cechniques co pre
serve c r i t i c a l environmental resources and open space. The primary impediment 
CO the use of public acquisition is the lack of funds available for this pur
pose. While tthe Nev Jersey Green Acres Prograa has helped Middlesex County 
acquire open space there remains a need for additionai funding tto support 
further acquisitions. In addition to the restrictions and limitations on 
financial resoxirees there are other objections to the acquisition of land for 
conservation aad open space purposes. When laad is transferred from private 
CO public ovnershlp the propercy is no longer caxable and che remaining pro
percy owners i n che jurlsdlcdon pay a proporcionacely higher share of che 
overall ttax burden. There is serong poilelcal opposiclon co govemmenc ovner
shlp and aanagemene of land wich aany landowners reluceane co relinquish posses
sion of cheir land even for f a i r compensacion. Aichough che preservadon of 
crlclcal environmencal resources is a commendable objeccive, che high cose of 
land acquisicion aiso divercs public funds from ocher priorlcy items. 

H. Conservacion Easemenc 

In principal, public acquisicion of (pardal) righcs co land in the form 
of an easement can economize on the acquisition budgec. Under tthis approach 
che govemment acquires the owner's right to development tthe land, leaving 
him witth a l i other rights to ownership including the right of continued posses
sion. This is known as a conservation easement since che purpose of itts 
acqulslttion is to conserve the environmental amenities of land, air , water, 
vegetation, w i l d l i f e and unique areas. Such an easement runs wich che land 
and binds a l l subsequenc owners. 

Public acquisicion of conservacion easemencs racher than fee simple 
ownership has a number of advancages. The cose of a conservacion easemenc is 
typically less than che cost of fee simple ownership. Outside che influence 
of urban development, che conservation easement could be acquired at a lower 
cost. There would be less opposition from farmowners to the acquisition of 
such easements because eaaements for purposes such as groundwater procecdon 
would procecc prime agrlculcural land, chus allowing concinued possession and 
use of Cheir land for farming purposes. The land would condnue co be caxed 
and ac che daa of public acquisicion would noc impose any appreciable burden 
on ocher properry owners. The propercy ttax shouid be imposed upon che open 
space and agrlcuiCurai use vaiue of tthe land. Propercy taxes on che easemenc 
land would noc Increase as che developmenc values of surrounding lands rise 
and would noc be coo cosely Co maincain for farm or open space use. As che 
demand for developable propercy i n che area increases, che owners of che 
developable land w i l l reap che benefic of increased land value and vould aiso 
pay caxes on higher assessmene values of cheir land. 
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Insplce of chese advancages, che acquisicion of conservacion easemencs has 
aoe yec proved an effecdve cool in preserving open space or cricical environ
mencal resources. The usefulness of conservacion easemencs co procecc agrlcul
cural land, groundwacer recharge areas, wacershed and marshlands, however, 
should concinue co be explored. 

X. Transfer of Developmenc Righcs 

The Transfer of Developmenc Righcs (TDR) concepc is an exeension of exiscing 
planning and zoning procedures which make exclusive agrlculcural or ocher open 
space zoning possible. Special zoning dlscrlccs are escabilshed and a i l develop
menc cherein ocher Chan farming, conservacion or open space are prohlblced. 
For eech unlC of developmenc prohlblced in such dlscrlccs, a subsdcuCed unle 
of developmenc is provided wichin che zoning which allows growch in che deveiopabli 
secdons of che communley.33 

A developmenc righc is creaced for each ellmlnaced unle and is given as 
compensacion Co che owners of land where developmenc is prohlblced (e.g., 
housing unle). In order co build che subsdeuced unle in che developable 
seccion of che coBBunicy, a developmenc righc is required along wich che appro-
priace zoning aad land ownership. Therefore, a builder muse purchase develop
menc righcs froa a landowner in che preserved dlscrlcc in order co build ac a 
higher denslcy in che developable zones of che covn. The vaiue of che righc 
is Che saie price arrived ac betveen che builder and che holder of che righc. 
While nev eo che Unlcefd States, the concept is veil knovn in several nations 
with high population densities including Belglua, Holland and Svltzerland. 
These nations have been able tto preserve their character by reguladng land 
use and tthe nature and location of homes, shopping centers and industriai sites. 

The concept can be applied to Middlesex County where according tto che Blue-
princ Coianission Reporc chere are 43,000 acres of class I , I I and I I I agricul
tural land. The agricuittural vaiue of che average farm is $310/acre while che 
markec value i s $2,886/acre. The Developmenc Righc vaiue is $2,576/acre or 
S9Z of che markec vaiue. 3̂  This means chac for each acre of preserved area 
in Che Councy developers will have co pay $2,576 for' building on the "developable" 
land. 

The nec effecc of TDR is che preservadon of envlronmencally signlflcanc 
areas wich equlcable govemmenc compensacion co owners. The TDR concepc has 
merle for use in a nimber of munlclpalicies in che Councy and shoxiid be con
sidered one aicemadve co preserve and procecc wacershed land and groundwacer 
recharge areas. The economic Implicacions of such cransfer needs fureher in-
vesclgadon and is already under accive consideracion by New Jersey's LegislaCure. 

J. Land Taxaclon 

Aichough Che cax on land in che Unlced Scaces has been consiscenely applied 
as a cax on currenc markec value, nineceen Scaces have enaceed soae form of 
modified propercy cax for appllcadon co agrlculcural lands. Some fourceen 
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Scaces have an aicemadve tax for foresc land. In some of chese Sttattes che 
modified ttax applies co a i i kinds of open space land, including farms, forescs, 
veciands and ocher similar wild lands. 

The undesirable effect of ad valorem property tax is that itt tends to 
force premature subdivision and a change in land use. Use vaiue taxation is 
a device which can prolong the life of pdvateiy owned conservation areas 
and open space. This method taxes property at the actual vaiue in itts present 
use such as farmland or woodlands and not on it s higher zone vaiue (the 
speculative vaiue). The owner is less likely then to be taxed into selling 
che land prematurely. The New Jersey Farmland Assessment Act of 1964 has 
helped to halt the conversion of agricultural land for speculative purposes.3S 
The Blueprint Comalssion has recommended that 70Z of the class I , I I and I I I 
agricultural land in the County should be permanently set aside aad protected 
from urbaa sprawl. 

The validity of assessing other opea space and conservation land on tthe 
use value may be questionable under existing legislation and practices. The 
wider implications of the Farmland Assessment Act to protect vatersheds and 
recharge areas in eonjunccion vleh protecting prime agricultural land needs 
further invesdgadon. I t is recoimBended that in order to protect important 
critical resources such as groundvater recharge/outcrop areas, floodplains, 
vatershed laads, aarshlaads, wetlaads, unique cultural and educational sites, 
such land shouid be taxed on the basis of their use vaiue rather than specu
lative vaiue. Where a munldpailty is heavily burdened by such taxation, 
tthe State aad Couaty shouid ideatlfy the opportunity to provide some payment 
in lieu of taxes. 

K. Technological Controls 

As waa previously mentioned, che safe yield of che County's aquifers 
could be increased by artificial recharge. Artificial recharge could be 
accomplished by infiltration or injection. The primary difference between 
chese methods is che ddvlng force behind recharge. Wicti infilcracion che 
driving force is gravity, whereas with injection, i t is mechanical (pimped). 
The choice of a particular aethod is govemed by local topography, geology, 
soii conditions, the quandtty of water to be recharged and tthe uittizaate 
use of water. 

Artificial recharge through infllttratlon has been practiced in the Sayre-
viile/Old Bridge area for some time and has increased the yield of the Old 
Bridge Sands aquifer by 21 MGD. At the present time no ocher formacion is 
being ar t l f l d a l i y recharged. The source of recharge water in a i l cases 
is runoff water stored behind a small daa. No injection wells are used to 
recharge tthe aquifers at tthe present tiae. but tthe utility of a series of 
injection wells co concrol che incmsion of saltwater into che Farringcon 
Sand needs Co be considered. 
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In many locailcies across che Unlced Scaces secondary and cerclary creaced 
wascewacers are being used co recharge groundwacer as weii as for agrlculcural 
and ladustrial uses. When other sources of freshwater are exhausted the reuse 
of reciaiaed wastevaters would offer an additional source of recharge vater in 
the County. At the present time the use of reciaiaed vastevater for potable 
supply purposes is not encotiraged due to the many unresolved questions vlth 
respect to quality of the vater aad effect of toxic substaaces that may be 
preseat. If reciaiaed vastevater Is recharged for drlaklng purposes i t aust 
meet the U.S. Public Health Drlnklag Water Standards, The quality of recharge 
vater must thea be equal or better thaa the native vater la the aquifer. Use 
of highly treated effluent from the: Middlesex Couaty Severage Authority treat
ment piaat for lajectloa veils recharging the Farriagton Saad la che Sayreville 
area aa a meaas to control saitvater intrusion offers a challenge. However, 
it should be noted that technicai difficulties renaln in the use of injection 
veils and s t i l l require careful planning, deslga, constmction, operation and 
maintenance. 

At this ttlae, recharging reclaimed vastevater on agricultural lands 
remains a distinct possibility in the County and one vhich deserves fxirther 

C\ atcention and Investigation. Wastevater treataent facilities and agricultural 
lands are locaced wichin reasonable proxlalty and the recharging of such 
effluent may prove a safe and cost effective means of disposing of treated 
effluent. 

In tthe recent years there have been several promising experiments with 
poroTis pavements. In order to reduce the impact of urbanization within 
recharge outcrop areas i t is possible to constmct porous parking lots to 
serve residential, coamerciai and industriai developments. Compared to con
ventional pavements, porous pavements reduce nmoff and allow for greater 
infilttratlon of precipitattion tto tthe groundwater system. This would aiso 
resuit in the reduction in the aaount of runoff reaching surface water bodies 
and may contribute to a reducttion in flooding. This option shouid be further 
investigated to more fully assess itts appllcadon in Middlesex County. 

Artificial recharge, through any of the above measures requires safe
guards to insure that pollutants are prevented from entering groundwater sup
plies. Where adequate filtration is present before recharge water reaches 
aa aquifer some pollutants will be reaoved. Hovever, periodic monitoring 
v i l l be required to insure that toxic pollutants. Including organic chemicals 
or metais, do not enter the County's vater supply. I t i s evident that the 
control of artificial recharge facilities is required and protection must be 
provided to prevent developments to affect their vater quality. The preven
tion of groundwater pollution aiso entails consideration of pipeline and 
sever locations. The potential for leakage from pipelines or severs into 
aquifers exists unless precautions are taken in the constmction and opera
tion of such facilities to minimize such leakage and monitor for breaks or 
exfilttratlon. Such faciiitles should be carefully located tto avoid aquifers 
wherever possible. 
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L. Water Conservation 

Water conversation methods could increase the effective safe yield of the 
County's water resources. By reducing leakage in the coaveyaace systea sub-
staatiai amouats of water could be saved. Installing water conservation 
devices such aa low^flov toilets (vhich use only tvo gallons of vater as 
compared to tthe present five gallons) vould decrease overall water supply 
requirements as well. Excessive la»n watering shoxiid be reduced by permitting 
watering oniy on certain days. More equitable rates for industriai water 
users could indirectly serve to enhance or protect water resources and their 
impact on safe yield should noe be overlooked. By requiring water con
servation devices and measures in pluabing codes, conservation could be nade 
more effective to conserve and prolong the life of available water resources. 
For a more detailed discussion of the opportunities for reducing water con-
suaptlon through conservation see "Water Conservation in Middlesex County " 
(March 1978). 
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V, RECOMMENDATIONS FOR PROTECTING 
MIDDLESEX COUNTY'S GROUNDWATER RESOURCES 

The urgency to protect the County's remaining critical environmental and 
cultural resources need not be overemphasized. Itt is evident from the previous 
discussion that several measures and techniques are currently available to 
procect surface and groundwater resources. I t is the purpose of this section 
CO presenc and discuss boch general' and spedfic mechods suicable for main-
cainlng che safe yield of che Councy's wacer resources. 

A majoricy of Che surface wacers in the County with the exception of the 
Lawrence Brook and tthe Delaware and Raritan Canal, already have serious water 
quality problems and are unfit for potable water supply purposes. On the other 
hand most of tthe groundwater resources are s t i l l potable except those in the 
tidal zone and within specific por dons of che Perch Amboy wellfields. As was 
described eariier groundwacer resources need special measures for procecdon 
because once poiluced Chey are difficuic i f noc impossible co reclaim. 

A. General Reeommendacions 

A firsc seep in chis process of procecdng che Councy's resource should 
be CO aap and dellneace in deeall such areas of concem. Areas wich che greacest 
concencracion of environmental resources shouid be declared "conservacion dls-
crictts/cricical areas". UCilidng m\mlclpal zoning powers chese areas should 
Chen be designaced as open space and conservadon areas wich serice developmenc 
criceria and scandards carefully enforced. In order; co implemenc such a policy, 
a combined program of zoning, compensaced regulacion, public acquisicion, 
conservacion easemencs and cransfer of developmenc dghes could be useful cools. 

Flood plains and wacershed lands should be included in such a mapping 
effore and designaced as a wacer resource managemenc area. Similarly woodlands, 
marshlands, wedands and imique nacural and cultural sites should be also de
signated. If locai aunicipalities choose to have stdeter regulations then 
existing State regulations they shouid adopt such regulations under the Statte 
Charter. The following is a l i s t of the actions which are recommended for 
imaediate impiementtattlon. 

- Uttillzlng municipal subdivision regulations/powers, groundwater recharge 
areas could be protected by establishing 50Z open space requirements. 

- No unsewered development should be allowed in aquifer recharge areas 
to procect wacer quality. 

- Planned UnlC Developmenc reguladons should require conscmceion of 
recharge ponds when developmenc cakes place wichin recharge areas. 
These ponds should be carefully maincained co insure cheir recharge 
capacicy. 

- Building Conscmceion Codes should be revised Co encourage use of 
wacer conserving applicances and plumbing fixcures in new developmencs. 
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- Subdivision reguladons and conscmceion codes should encourage 
che use of porous parking Iocs co reduce urban rmoff and pollucion 
and increase infilCradon. 

- In order Co procect water quality industrial plants within ground
vater recharge areas aad adjacent to water courses in the Councy 
shouid be idencifled and che cype and aaount of their waste effluent 
determined. Such an inventory is urgently needed to protectt wacer 
resources from poiludon. 

- Groimd and surface wacer quality shouid be monitored on a systtemadc 
and expanded scale with the cooperadon of tthe NJDEP, U.S. Geological 
Survey, local water companies, sewerage authorities and aunicipalities. 
Such a prograa is essential to prevent future pollution and as a 
mesas of identifying existing pollution sources. Such a monitoring 
systea would also act as an early waming system' for che management 
of the County's water resources. 

- Water withdrawals shouid be monitored on an annual basis with the 
safe yield of che aquifers confirmed periodically co accounc for land 
use changes. The Councy's monitoring program initiated by this study 
shouid be continued in the future and shouid provide a betcer under
standing as eo where we scand wich respecc co available wacer supplies 
and what specific programs are required to meet the futture needs. 

3. Specific Recommendations 

The following discussion serves to outline specific recommendations for che 
aainttenance of the quality and quantltty of Middlesex County's aquifers and is 
based upon research carried out by this study supplemented by chat of Middlesex 
Countty'3 Water Quality Management Program (October 1977). 

1. Old Bridge Sand 

During che lasc cweney years, developmenc on che Old Bddge Sand recharge 
and wacershed area for housi'̂ .g, commercial, and induscrial purposes has changed 
che characeer of che wacers;.2ds considerably. This region's abilicy co concinue 
providing water supply is based increasingly on its abilicy co use che surface 
vater flows in Prlckett Brook, Tennant Brook, Deep Rim, Manalapan Brook, 
Matchaponix Brook, Iresick Brook, Cedar Brook, and South River for recharge into 
che groundwater aquifers. 

The potential loss of the Old Bridge Sand would not only affect Middlesex 
County but Monmouth County as weli. While further development in the above 
noted watersheds may be necessary, a l l govemmentai agencies must be made 
aware of the importance of protecting and maintaining and qualitty of tthis 
natural resource. Until recently, che broad effects of new developments on 
vatersheds have not been seriously considered. 
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The water produdng capacity of the Old Bridge Sand could be mainttained 
and enhanced by the proper location of supply wells and recharge ponds. In 
order to assure the future water quality and supply of tthe area itt is 
recoamended that: 

a. Watershed and floodplains of Tenaaat Brook, Deep Run, Prlckett 
Brook, Iresick Brook, Manalapan Brook, Matchaponix Brook, Cedar 
Brook and the South River be declared mtiitl-purpose resource 
coBservatlon areas aad be protected from developmeat. 

b. The rehabllltatlbn and maintenance of Helaetta Pond and Lake 
Marquerlte should be undertaken for both recreation and resource 
conservation purposes. These, lakes once restored should be care
fully protected from development to maintain groundwater and 
surface water quality. 

c. Development of projects on the South River (the proposal for 
a South River Daa) or the Raritan River beiow the confluence with 
tthe South River (the Crab Island Daa) are designed tto preventt 
brackish water froa entering the Lover Raritan and South Rivers 
aad vould provide additional fresh vater for recharge purposes and 
protect locai area veiifleids during lov flov periods. 

d. Location of industriai and commercial developments on the Old Bridge 
Sand and vlthln the above vatersheds shouid be carefully monitored 
for vater pollution problem sources. 

e. Surface and groundvater shouid be aore fully monitored by the 
NJDEP and U.S.G.S., to act as aa early vamlng system in the 
detection of pollutants entering the area's streams and ground
waters. Such an early warning system would allow steps to be 
ttaken to prevent pollutants from entering tthe groimdwater system 
and immediately locate pollution sources so that remedial measures 
may be undertaken without delay. 

f. Continuously monitor groundwater withdrawal from the Old Bridge and 
Farrlaatoa Saads so that tot^l safe yleid of the aquifers is not exceeded. 
(Groundvater pumping data should be obtained from State files and 
private vater users.) 

2.. Farrington Sand 

As indicated earlier, the Farrington Sand is a major source of water supply 
for East Brunswick, South Bmnswick, Old Bridge, Perth Amboy, South River and 
Sayreville. At the present time groundwater withdrawal from the Farrington 
Sand amounts to more than 18.5 mgd while the safe yield is an estimated 16.2 mgd 
(meaning that the sefe yield of the Farrington Sand is being exceeded). In 
combination with increased pumping and reduced natural recharge due to urbanl-
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zation on che Sand, che water table in Farrington haa declined and salt water 
intrusion has resulted. Due to tthe location of several veils in or near the 
ddal reaches of tthe South River and Raritan River and due to overpumping the 
salt vater/fresh water interface has advanced some 1 to 2 miles inland.. 
Several large wells in tthe Sayreville area have had tto be abandoned due tto high 
chloride contents. 

In order to protect and aanage the groundwater resources of che Farrington 
Sands itt is reconnended chat: 

a. Groimdwater withdrawal from the Farrington aquifer be limitted in 
tthe South River Basin area to its safe yield. 

b. The recharge capacity of the aquifer should be maincained and en
hanced. The following specific reeommendacions are offered: 

1. The nacural recharge capacicy of che aquifer can be 
maincained by keeping 40 Co 50Z of che cocal area in open 
space in a near nacural condition. This would allow 
for natural and urban rimoff to percolate and filter 
chrough che Sands chereby reducing che amounc of pollu-
cancs chac would reach che surface and groundwacer syscem. 

2. Naeiiral recharge can be augmenced by providing arcificial 
recharge basins or ponds adjacenc eo che locaclon of pump
ing wells. Sawmill Brook, Bog Brook, Beaverdam 3rook, 
Ireland Brook, Greac Ditch and other smaller tributaries 
draining the Farrington should be protected from urbani
zation by their designation as resource conservation areas. 

AC Che present ttime che above noced brooks drain inCo che Lawrence Brook 
syscem. As urbanlzaeion conelnues wichin chls area chese brooks will carry 
more nmoff than at Che presenc dme in addidon co carrying urban mnoff 
pollucancs. The nacural groundwacer recharge which vould be lose due coland 
developmenc could be compensaced by providing well designed, operaced and 
maincained recendon basins and ponds. By proper coordinaclon of wellfields 
and recharge ponds, ic is esdmaeed chac che coeal producdvicy of che Farring
con Sand could be increased in che same manner as che producdvicy of che Old 
Bridge Sand. Recharge ponds may also provide for a reducclon in che pollucion 
loads reaching che wacer supplies of the Lawrence Brook. 

An exace esdmacion of pocenciai recharge from chese ponds is difficuic 
CO develop and would depend largely upon locai geological condidons. On che 
basis of known hydrogeologic and soil characeerisclcs and propercies of che 
Farringcon Sand however, ie could be predicced chac a 100 acre recharge basin 
wichin che Farringcon Sand, when properly conscmcced and managed, could have 
a pocendal yield in excess of 5 mgd. The effecclveness of recharge ponds , however, 
vould depend upon che groundwacer cable, che locaclon of pumping wells and 
proper maincenance of che recharge basins. 
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c. Exiscing and abandoned sand mining operacions wichin che Farrington 
Sand outcrop area should be viewed with a new perspective for 
providing recendon basins for seorm mnoff and recharge ponds for 
groundwacer recharge. Inseead of abandoning chese aireas afcer 
mining, provisions shouid be made co require 3 to 4 feet of sand 
bed to remain in each excavation for grouadvaater recharge pur
poses. If properly managed these sand pits could provide for 
vater poiiution control, recharge and recreation. Such re
clamation is already practiced in Wisconsin and other areas. 

d. The U.S. Geological Survey is in the final stages of completing 
a digital simulation model of the Farrington aquifer which shouid 
be ready for use in 1979. This model has been developed on the basis 
of the present understanding fo tthe Farrington aquifer including a 
large number of existing weli logs and pumping tests. The model 
has been calibrated by matching computed declines in the wacer 
levei surface wich aceual measured wacer level changes. Such a 
model provides a aeehod for prediccing che effeces of pumping new 
Farringcon wells on regional wacer levels and is based largely on 
assumpelon chac hydraulic properdes of che aquifer will remain 
reasonably conscanc, aichough chls may noc prove co be che case. 

Thla model may aiso provide a useful mechod for esdmacing che 
regional effeccs of proposed areawide Farringcon diversions and 
as a means of evaluadng individual Farringcon diversion applicacions. 
However, in che evenc a new diversion is requested, specific in
formation on the hydraulic properties of the aquifer will s t i l l 
have to be obtained by well testing. I t is also expected thac such 
a model will provide informadon on che effeccs of Farringcon pump
ing on wacer leveis in che Old Bridge, however, chis will have to 
be verified by the measuremene of groundwacer leakage under concrolled 
pumping cesc condidons. The model may noc be capable of analyzing 
Che effeccs of pumping on che incmsion of sale wacer inco tthe 
Farringcon aichough chis can probably be analyzed indirectly from 
Che resulcs. 

Effores should be made co obcain access co such a model as soon as 
possible for use as a planning and managemenc device. ̂ The Councy 
icself should look co developing che capabiliCy co use this type 
of cool on a concinuous basis as pare of an on-going aanagemene 
program involving che Councy, USGS and NJDEP. 

3. Undifferenciaced Sands 

Souch and wesc of Jamesburg che Rarican formacion is undifferenciaced. 
Due Co sparse populacion in che .area ae che presenc cime, groundwacer wichdrawal 
from che Undifferenciaced sands is reladvely low. However, this sand extends 
approximately 40 square miles and has a potenttlal safe yield estimated at 30̂  
mgd. A urbanization proceeds southward, groundwater will assume a greater 
inportance since much of tthe souch Councy's wacer supply will likely be derived 
from chese sands.36 
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Middlesex Councy has an esclmaced 43,000 acres of prime agrlculcural 
land in ies souchemaose region. 37 The Blueprine Commission has recommended 
thac in order eo preserve che produceivlcy of che land for food producdon 
as weii as Co enhance che aesehedc quality of the Councy's environmene, 
ac lease 70Z of Chls prime agrlculcural land shouid be procecced in perpecuicy. 
This recommendadon is conslscene wich aaincaining che producdvicy of ground
wacer aquifers in che souchem region of Che Councy co supply andcipaced 
vacer needs. I t is recommended that the Alampi Commission's recommendations 
be adopted by the County and itts munldpalities tto protect this valuable crop 
and water producing area of the County. 

4. Brunswick Shale 

Aa mentioned earlier, groundwater in the Bmnswick Shale flows through 
cracks and fractures in tthe rocks and would not be as easy to provide for 
artificial recharge due to its reladvely unpredictable geological character, 
'tiowever, ia order to prorect tthe existing groundwater supplies of the Bmnswick 
Shale i t is recommended tthat: 

a. The portion of che Bound Brook watershed between Metuchen and 
South Piainfieid be designated as conservattion/open space, be
cause itt provides sigdficant recharge to che Bmnswick Shale 
aad particularly the Middlesex Water Company's welifieid. 

b. Within the remaining intake area at least SOZ of any property 
tto be developed should be leftt in open space co reduce urban 
runoff and Co maincain minimua recharge co che Bmnswick Shale. 

c. Wascewacer and ocher poliucaacs should noC be discharged on che 
ground surface covered by che Bmnswick Shale. (Wacer in chis 
rock craveis along che cracks ac a rapid race and has liccle 
opporcunicy co flicer ouc pollucancs). Once pollucancs encer 
chls formation ic vould make nearby wells unsuicable for any 
fucure use for long periods of cime. 

C. Addieional Recoamendacions 

AC Che scace, councy, and locai level recognidon has been given co che 
need co preserve the quality and quantity of this area's groundwater resources. 
In bringing about a resolution of these concerns a nuaber of specific actions 
are recotmended. tn order to achieve tthe goal of protecting groundwater re- ^ 
sources. The following recotmnendatlons, developed as part of Middlesex County s 
Water Quality Planning Program, have been included here because of their im
portance in protecting those groundvater resources relied upon by the County 
for supply purposes. 

In viev of the complexlcy of che groundwacer aanagemene issue and tthe 
dlrecc reladonship between quality and quantltty of supply, a number of aanage
ment strategies should be considered in proceeding coward implementation of a 
groundwater plan for Middlesex County. The following policies and mechanisms 
are offered for county-wide application: 
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Managing and Regulating Groundvj?gpr nivprglong 

a. Coimcy policies should be established to limitt tthe ttocal amount 
of groundwacer dlvereed for pocable use co che esdmaeed safe 
yield of resources. The NJ Wacer Policy and Supply Coundl 
shouid be encouraged co granc diversions based upon che ground
wacer yield escimaces prepared as pare of Middlesex Councy's 
Wecer Qualicy Managemenc scudy. The Coundl should also 
Choroughly review diversion dghes (auchorized and grandfachered) 
currendy held co decerialne i f revisions can or should be made 
in order co insure chac groundwacer use is maincained wichin 
safe yield liaics. 

b. Ic has been esclmaced Chac modesc wacer savings could be 
achieved chrough such measures as Che insealladon of wacer 
conservacion devices and modif icacion of wacer race scmccures, 
Greacer savings could be realized chrough che insealladon of 
wacer saving devices in new building conscmceion as well as 
by reeroficcing such devices in exiscing buildings. In order 
CO achieve addieional wacer use reduceions a number of measures 
shouid be undereaken, including regulacion, public educadon 
programs, and revisions Co wacer pridng. 

A fureher discussion on che opporcimides and beneflcs of wacer 
conservacion can be found in che Coimcy Planning Board reporc 
"Wacer Conservacion in Middlesex Councy" (March, 1978), 

c. A serice review process should be escabilshed co evaluace the 
Impacc of land use developmencs upon che availabilicy and qualicy 
of groundwacer supplies wich a major focue on che excenc to vhich 
proposed projects would contribute co the consumptive use of 
wacer. 

d. A special provision of che Safe Drinking WaCer Ace (PL 93-523) 
allows for che designacion of imporcane aquifers as sole source 
supplies. Boch che Old Bridge and Farringcon aquifers, by che 
nacure of che reliance placed upon chem, could be covered by 
ehls classificadon. Under che sole source amendmene federally 
fimded acclvicies which chreaeen elcher che qualicy or quancicy 
of wacer from chese aquifers would be regulaced under federal law. 
Ic i s recommended chac invesdgadon of appllcadon be made to 
the federal govemment to seek sole source designation for tthe 
Farrington and Old Bridge aquifers, and that careful evaluation 
of the impacts and implications of such designation be carried 
out prior to aceual appllcadon for such a designacion. 

e. One of che major beneflcs of a groundwater pumpage regulatory 
plan would be improved management of tthe saltt vater intrusion 
problem presently experienced in the region immediaceiy souch of 
Che Rarican River. By reducing che Farringcon pumpage in che Sayre
vill e area che race of wacer level drawdown presendy experienced 
would be reduced and eveneually seabilized. Wich stabilizacion, 
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there should be no further landward movement of salt vatter 
of any significance. 

There are several sttmcttural aethods to conttrol saltt vatter 
intrusion vhich should be considered futher. One aethod 
relies on a system of harder wells that would be constmcted 
in a line parallel to tthe salt water interface. These wells 
would recharge fresh water into the Farrington aquifer at a rate 
that would essentially balance or stabilize tthe landward aove-
meac of salt water. One source of water alght be treaced 
effluent from che Middlesex Coimcy Sewerage Auchorlcy, however, 
ehls would require a level of creacmene chac would sadsfy 
a l i public healch requiremencs. Anocher mechod would rely 
on a similar group of barrier wells chac penecrace boch che 
Old Bridge and Farringcon aquifers. The wells, open Co boch 
unles would recharge wacer inco che Farringcon aquifer from the 
Old Bridge by gravity flow and would require developaent of 
recharge facilities. 

All new groundwater diversions including tthose less than 100,000 
gpd should becoae subject co Countty regulacion as a means of 
aaincaining a sedccer concrol over che safe yield of che 
Colmey's aquifers. 

The U.S. Geological Survey has compleced developmenc of a 
cvo-dimensionai dlgicai simuiattion model of che Farringcon 
aquifer which should by ready for use in 1979. This model has 

f been developed on che basis of che presenc underscanding of che 
Farringcon aquifer including a large number of well logs and 
pumping cescs. 

Such a model may provide a useful mechod for esciaacing che 
regional effeccs of proposed Farringcon diversions including 
evaluadon of individual Farringcon diversion applicacions. 
The model was udlized co evaluace che iapaces of 1978 diversion 
applicacions of Ease Bmnswick and Monroe Townships. Ic Is 
expecced chac a chree dimensional model will be developed soon 
which wiii provide informadon on che effeccs of Farringcon 
pumpage on waCer levels in che Old Bridge Sands. This aquifer 
inCerdependence will have co be verified by measureaenc of 
groundwacer leakage under concrolled pumping cesc condidons. 
The model will noc be capable of direcdy analyzing che effaces 
of pumping on che ineruslon of salt water into che Farringcon 
aichough che characeerisclcs could be inferred indireccly from 
che resulcs. 
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Procecdon of Groundwacer Recharge 

t a. The maincenance of a condnuous supply of groundwacer requires 
chac exiscing paccems and races of groundwacer recharge con
cinue CO be maincained. Wich che excenc of impervious surfaces 

f in che Councy concinuing eo expand, reduceions in groundwacer 
recharge will inevicably resulc. Any effores cowards implemen-
caelon of a recharge maincenance program should be concencraced 

f in chose locaelons chac will be developed as major wacer supply 
{ cancers. In chis case che objeccive is co maincain or augmenc 

the presenc levei of groundwacer recharge. As arcificial re-

t charge is pracciced on a wider scale, effores will have co be 
made eo preserve che quality of che wacer used for recharge. 
To achieve chis ic will be necessary co implemenc a surface 

' and groundwacer qualicy monieorlng program in che vidnicy 
of a i l surface wacer recharge sources. In addidon, aore 

W scrlngenc regulacion of poinc and non-poinc source upscream 
~ of the arcificial recharge f a d i i d e s wiil be required. Any 

t changes in elcher che paceem or race of recharge indicaced 
by che aonicoring program should be remedied proapcly co insure 
chac an efficiene degree of recharge is aaineained. Such a 
program should aiso provide for che concrol of undesirable in-

A flows CO che recharge basins. 

Ac Che presenc dme chere is suff idene surface wacer flow in 
che major basins co sadsfy che requiremencs of exiscing ar
c i f i c i a l recharge facilicies. However, as consumpdve uses of 
wacer increase over che encire Councy (especially wich che 
developmenc of a regional sewer syscem) less wacer will be 
available for scream flow. Fureher scudies Co decermine che im
pacc of fucure developmenc on surface wacer availabilicy are 
recommended, however inicial indicaelons suggese chac concinuing 
reduceions in surface wacer quancicy aay resulc. 

The concepc of escablishing groundwacer proceccion zones in che 
vlclnicy and upscream of major recharge facilicies has been de
scribed more fully in che Councy's Wacer Qualicy Managemenc 
Plan reporc buc can be characcerized generally as a number of 
measures designed Co insure chac sufficiene amounc of high 
qualicy wacer is recharged co che groundwacer syscem. Specific 
land use rescriccions in chese areas and che exace locaelons of 
Chose concrols have noc yec been escabilshed. In Che evenc Chac 
tthis groundwacer proceccion concepc is adopced, ic would be 
necessary co inscicuce design criceria for such mechanisms in 
accordance wich local condidons. The objeccive in each area 
would be CO concrol che locaclon of a l l pollucion sources (boch 
poinc and areawide) Co che excenc chac chey would be complecely 
isolaced from che groundwacer syscem. 
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b. Effores should be made co preserve nacural recharge areas co 
che greacese excenc possible. SCudies necessary to idencify 
tthe excenc of che recharge areas in reiaclon co exiscing and pro
posed weii locaelons shouid be inlelaced co include: Idenci-
ficacion of specific weii locaelons and pumpage races; calculaeion 
of areas of influence of welis idencifled; decermlnaddn of 
permeable soils underlain by groundwacer in che area of influence; 
recharge races; degree Co which recharge required can be maincained 
wich or without coverage of the recharge area; the balance between 
recharge and withdrawal required to maintain tthe supply source 
wichia safe yield limics. 

c~̂  Aay developmenc tthat would resuit in a net reduction in the natural 
recharge rate should be discouraged. Artificial recharge fadlities 
should be developed that would augment surface water recharge co 
Che aquifer within the limit of che ouccrop and recharge procec
cion area. All new developmenc and acclvicies wichin che ouccrop 
shouid be reviewed from che seandpoinc of cheir effeccs on che race 
and qualicy of groundwacer recharge. 

d. A major effore should be made eo recain as much surface vacer as 
possible wichin recharge areas co provide che necessary recharge. 
This would caii for a varlecy of seeps ranging from che on-loc 
concrol of surface runoff, che use of sumps and cacchmene basins, 
porous pavemenc and ocher similar measures. Local subdivision 
reguladons and conscmceion codes shouid be amenced Co encourage 
chese cypes of pracdces. Aichough each of chese approaches would 
clearly be beneficial, chey require fu l l evaluadon by field 
demonscradon scudies before being puc inco wide praccice. Cor
responding CO che need for recdning as much high qualicy surface 
vacer as possible in che basin, effores should also be made co re-
card che recharge of poor quallcy vacer. 

3. Groundwacer Qualicy Maincenance 

The concinued availabilicy of groundwacer in che Councy is greacly dependene 
upon che maincenance of wacer qualicy recharged co che aquifers. Aichough chls 
is a aajor concern ac che presenc cime, i t will became even more cricical as 
fureher land developmenc occurs and wasce disposai acclvicies arise. The fol
lowing recoaaendadons cencer upon groundwacer pollucion chac occurs as a resulc 
of land development and waste disposai practices and che water quality problems 
chac resulc when, well locaelons and pumping paccems insufficiencly accounc for 
che aovemenc of pollucancs in Che groundwacer syseem. 

a. Concrolling che fureher leakage of landfill leachaces inCo che 
groundwacer syscem is perhaps che mosc difficuic of che vacer 
pollucion concrol problems in Middlesex Councy. A program co 
idencify the typee of waste products disposed at each site and the 
disposal rates should be initiated for a l l existing and former 
landfills in che Countty. Test drilling should be undertaken at 
each location to aonittor che presence and aovementt of leachate 
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and Co decermine whecher a leachace plume has encered che local 
groundwacer flow syscem. Where plumes have formed, addieional 
seeps muse be caken Co aap che local paccems of groundwacer 
flow and Co decermine whecher che leachace is moving in che 
dlrecdon of cricical wellhead locaelons and ac whac race chis 
movemene is occurring. Where leachace has enCered che groundwacer 
syscem a leachace abacemene program should be undereaken, vhich 
ofeen involves che insealladon of a scavenger veil syscem co 
coliece Che leachace and discharge ic inco elcher a creacmenc 
aad disposai facilicy or inco che regional sewer syscem. 

Aii new landfills will be conscmcced in accordance wich New 
Jersey scandards and cherfore muse be sufficiendy removed from 
exiscing or proposed groundwacer supply sources co be ainiaized 
as a pollucion chreac. All landfills should be provided vich 
an impervious underliner and leachace collecdon syscem designed 
CO Crap and coliece a l l leachace chac forms. Fuchermore, new 
landfills should be discouraged from locacing in cricical aquifer 
recharge/ouecrop areas in order co insure chac aaxiaua wacer 
qualicy procecdon is afforded. 

b. An exeensive County-wide invencory of induscrial liquid wasce 
lagoons should be carried oue co decermine more precisely che 
locaclon of such lagoons, che nacure of che liquid vasce concenes 
and che likelihood chac leakage of such wasces will occur inco che 
groundwacer syscem. Problem lagoons (chose exhibicing or having 
pocendal for seepage inco che groundwacer syscem) should elcher 
be ellmlnaced or reconserucced using impervious liners. As wich 
landfills, new lagoons should be locaced far enough away from a l l 
exiscing and proposed wacer supply sources co minimize che risk 
of wacer pollucion affecclng such supplies. Permics for che in
sealladon of lagoons should indicace che disposal produces vich 
che final design appropriace for che cypes of vasce produces and 
quaneleies disposed. The lagoons should normally be lined and 
provided wich a aonicoring syscem eo dececc seepage. 
Permics should be issued for che use of such facilicies and 
effores should be made co inspece chem on a regular basis. In 
some inscances an oucrighe ban on che disposal of coxic and 
hazardous wasces may be required. 

c. Producte seorage areas should be precisely inveneoried and an effore 
made co locace sices chac are pocendal or probable concribueors 
CO groundwacer concaminacion. Problem sices (chose ii^ose concam
inaced runoff encers Che groundwacer syscem) locaced wichin an 
aquifer ouccrop or recharge area should be eliminaced or reconseruc
ced using an impervious base and sidewalls wich an isolaced cacch-
basin. Problem sittes should be idendfied and areas of groundwacer 
coneamlhadon pinpoineed. Produce seorage and handling should be 
conducced in paved areas where a l l drainage would be collected, 
to the extent possible, product storage areas should be fully enclosed. 
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d. Accidental spills and tthe mishandling of industriai products are 
a major source of groundwater poiiution. The oniy effecttive con
crol methods are control and cleanup contingency plans developed 
CO deal with such events. The handling of Code and hazardous 
aaterials should be prohibited in designated aquifer recharge 
protection zones. 

e. Sections of many sanlttary sewer systtems are presumed tto leak 
because of ttheir age and depth relative to tthe wacer table and 
aiso because of che face chac many carry induscrial vasees. Ef
fores should be made Co idencify chose secdons of che syscem 
chat are most likely to be leaking. Such areas should receive 
detdled inspections vith defecdve secttions repaired or replaced. 
Special efforts shouid be made to locate leaking sections chac 
have che pocenciai of affecclng groundwacer qualicy in areas ad
jacenc CO existting or proposed wellfields. Pare of che invesei-
gaelve process should include effores co idendfy che chemical 
nacure of che induscrial produces discharged co che sewer syseem. 
Such a program would provide an indicacion of chose secdons of 
che syseem chac are likely co have che mosc severe impaccs on 
groundwacer qualicy. Furehermore, a l l new sewers should be builc 
CO scandards chac minimize exfilcraelon. Where new sewers are 
locaced in close proxlmlcy co exiscing or proposed groundwacer 
diversion poincs, conscmceion shouid be fully wacer cighc. 

Ali new pipeline inseaiiadons which cransporc hazardous and coxic 
subscances should inscail leak dececdon syscems and aucomaeed 
cucoff valves chac would be used co insoiace leaky secdons. To 
che excenc possible, such pipelines should noc be locaced in che 
vicinicy of exiscing or proposed groundwacer diversion poincs. 

f. A sepcie cank sulcablilcy aap of che Councy shouid be prepared 
which rsfleces such natural factors as che soii percolation rate, 
siope, water cable elevation, cation exchange capacitty of che soil, 
tthe presence and chickness of important aquifers and recharge 
areas. Such a aap should also indicate such physical liaicadons 
as exiscing supply wells (boch public supply and privace) and areas 
ehae have already exhibiced wacer qualicy liaicacions. The decision 
whecher or noc co use on-siee wasce disposal, and if so whac cype 
and ac whac denslcy would be govemed by che sice liaicacions in
dicaced by che aap. Under chis program decisions on sepcie cank 
slcing would no longer be based solely upon che percolacion race 
of che soil and loc size. 

g. Councy-wide monieorlng and surveillance program should be under
eaken CO include che locaclon of groundwacer sampling, poincs in 
che vlclnicy of known and pocenciai pollucion sources and ae aajor 
public and induscrial supply wells. 
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VI. NEXT STEPS 

The preceding chapcer oudined a number of specific acdons which could 
and should be caken by che Councy and ics municipaildes as a means co begin 
addressing cricicaily imporcane and largely overlooked problems affecclng 
che Councy's groundwacer resources. However, in order eo achieve implemencaeion 
of chese recommended acdons and co arrive ac a more syscemaeic and coordinated 
approach to the problems oudined by chis reporc che following nexc seeps are 
presenced. 

1. Meedngs should be held ae which che affecced municipaildes, 
Councies and Che Scace can discuss chese reeommendacions and 
approaches available for addressing groundwacer proceccion re
quiremencs. 

2. An inveseigaeion shouid be made of che feasibilicy of developing 
legisladon permiceing che implemencaeion of a coordinaeed land 
use developmenc regulaeory program in cricical areas (such as 
groundwacer recharge areas) and should include inveseigaeion of: 

a. Transfer of developmenc righcs. 

b. Expanded Planned Unle Developmenc concrols. 

c. Consiseency reqdremenes for local comprehensive planning 
wich Councy and Scace' planning. 

d. The Creadon of Councy "developmenc auchorides" wich che 
power eo bond for che acquisicion of land for resource 
conservacion and open space purposes, and direccly influ
encing land developmenc paccems, 

3. The Middlesex Councy Planning Board should undereake- che preparaeion 
of deeailed drainage basin scudies co: 

a. Idendfy suicable locaelons for decencion, recendon and recharge 
basins 

b. The idencif icacion of poiludon sources 

c. Recommend wacer qualicy monieorlng sices 

d. Recommend programs co improve and maincain wacer quality and 
overall supply 

4. Middlesex County should continue development of county-wide water 
supply, conservation and wastewatter aanagementt programs. 
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GLOSSARY OF TESMS 

In compiling chis glossary che following references were udlized: 

1. American Geological InsdCuce, "Dlcdonary of Geological Terms" 
Doubleday & Co., New York, 1962. 

2. Ven Te Chow, "Handbook of Applied Hydrology" 
McGraw Hill Book Co., New York, 1964. 

2. Paul A. Rechard and Richard McQuinseen, "Glossary of Selected 
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Universicy of Wyoaing, Laramie, 1968. 

4. David K. Todd, "The Wacer Encyclopedia" Wacer Informadon Cencer, 
Pore Washingcon, New York, 1970. 

5. David K. Todd, "Groundwacer Hydrology", McGraw Hill Brook Co., 
New York, 1967, 

6. William C. Walcon, "Groundwacer Resource Evaluadon", 
McGraw Hill Book Co., New York, 1970. 
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GLOSSARY OF TERMS 

Alkaline 

Aquiclude 

Aqdf er 

Aquifuge 

Areesian aquifer 

Areesian groundwacer 

Arcificial recharge 

Average annual yield 

Base flow 

Cacchmene area 

Wacer or soils in i^ich a sufficiene amounc 
of alkali subscances are presenc co raise 
Che pH value above 7.0. 

A layer of macerial wich low permeabilicy, 
which can absorb wacer buc cannoe crans-
mlc ie ae a race sufficiene for economic 
excraccion by wells; (clay beds are an 
example). 

A layer of macerial capable of scoring and 
cransmicdng wacer ae a race suffidene 
for wacer supply purposes; (mosc sand and 
gravel beds are examples). 

An impermeable geological formacion neicher 
scoring nor cransmicdng wacer; (granice 
is an example). 

An aquifer in which wacer is under suffi
ciene pressure co cause ic Co rise above 
Che zone of sacuraeion ac chac place if 
an opporcunicy were afforded. 

Groundwacer confined under an aquiclude 
or an aquifuge, so chac wacer rises in a 
nonpumping well which penecraces ic. 

The addicion of vacer eo che groundwacer 
reservoir by arcificial means such as 
Irrlgaeion or induced infilcracion from 
screams, wells, ponds or spreading basins. 

The average annual supply of wacer produced 
by a given scream or aquifer over a period 
of cime. 

Thac porcion of che scream discharge which 
is derived from groundwacer oucflow or 
ocher sources oucside che nec rainfall which 
provided che surface mnoff. 

The intake area of an aqdfer and all areas 
thatt contribute surface wacer eo che incake 
area. 
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Cone of influence 

Confined aquifer 

Consumpdve use 

Concaminacion 

Cricical area 

Depledon (groundwacer) 

Decencion dam 

Dlrecc runoff 

Discharge 

Dissolved oxygen 

Dissolved solids 

Domesdc wacer use 

The depression, roughly conical in shape, 
produced i n a wacer cable or ocher piezo-
mecric surface, by che excraccion of wacer 
from a weii ae a given race. The excenc 
of che cone w i l l vary wich che race of 
wichdrawal of wacer. Aiso called cone 
of depression. 

Aa aquifer which is bounded above and 
beiow by formadons of impermeable or 
reladvely impermeable macerials. 

The quancicy of wacer cranspired and eva-
poraced from s o i l and plane cover. 

Impalrmenc of che quallcy of vacer resources 
by sewage, induscrial vasce or ocher maccer 
CO a degree which can creace hazards co 
public healch. 

An area where che use of groundwacer is 
approaching a use equal co che currenc 
recharge race or has already exceeded i t . 

The withdrawal of vater from groundwater 
sources at a rate greater than ics rate 
of replenishment ususaily occurring over 
aa extended period of years. 

A dam constructed for che cemporary storage 
of flood flows where che opening for re
lease is of fixed capacicy and noc manually 
operaced. 

The runoff encering scream channels afcer 
r a i n f a l l or snow melc. Superimposed on 
bare runoff, ie forms a bulk of che 
hydrograph of a flood. 

In ies simplesc concepc, ic aeans oucflow. 

The amounc of free oxygen (noc chemicaiiy 
combined) in wacer. Usually expressed in 
milligrams per lic e r . 

Solids which are presenc in soludon. 

The use of wacer primarily for household 
purposes, (baching, cooking, cleaning) che 
irrlgaeion of gardens, lawns, shrubbery, 
surrounding a home. 
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Drainage area 

Drainage wacer 

Drawdown 

Effecdve porosicy 

Effluenc screams 

Ephemeral scream 

Equilibrium drawdown 

Equi-pocencial line 

Euerophicaclon 

Evaporacion 

The drainage area of a screaa ac a speci
fied locaclon in chac area, measured in 
horizoncal plane, enclosed by a drainage 
divide. Ic is expressed in acres, square 
miles or square kilomeeers. 

Wacer which has been collecced by a drainage 
syscem. Ic may derive from surface wacer 
or from wacer passing Chrough soil. May 
be of a qualicy suicable for reuse or itt 
may be of no economic use ac che dme and 
place of ICS occurrence. In che laeer 
case, ie becomes wascewacer. 

The lowering of the surface elevation of 
a body of wacer, the water table, the water 
surface of a well, or the piezometric 
surface adjacent to the veil, resulting 
from the witthdrawal of vater therefrom. 

The racio, usually expressed as a percenttage 
of che volume of wacer (or ocher liquid) 
which a given sacuraced volume of soil 
will yield under any specified hydraulic 
condiclon, eo che given volume of soil. 

Screams which ineersece che wacer cable 
and receive flow from groundwacer. 

A scream chac flows only in a dlrecc re
sponse CO precipieaeion and disconeinues 
ies flow during dry periods. Its channel 
is above tthe level of tthe vater table. 

The ulttimace, conscanc drawdown for a sceady 
race of pumped discharge. 

A line in a field of flow, such that che 
total head i s the same for a l l points on 
the line, and therefore the direcdon of 
flow is perpendicular tto tthe line at 
a i l points. 

The process of overfertilization of a body 
of water by nutrients which produce more 
organic aatter than che self-purification 
process can overome. 

The process by which water is changed from 
the liquid or solid state into che vapor 
state below the boiling point. 
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ivaporadon race 

Evap o-cransp iracion 

Excess rain 

Firm yield 

Flood 

riood plain 

Flowing resource 

Flowing veil 

Glacial drifc 

The quandtty of vacer expressed In teras 
of depth of liquid water, vhich is eva
porated from a given surface per unit 
of ttime. Itt i s usually expressed in inches 
or millimeter depth per day, aonth, or 
year. 

The voiume of vacer evaporaced and crans
pired from soii and plane surfaces; (es-
sencially Che same as "consumpdve use" 
excepc for che vacer recained wichin che 
plant tissue). 

Effective rainfall in excess of iafilter-
atlon capacity. 

The maximum annual supply of a given water 
development chat is expecced co be available 
on demand, vich che underscanding tthat 
lower yields v i l l occur in accordance witth 
a predecermined schedule or probabllltty. 

An overflow or inundaeion chac comes from 
a river or ocher body of vacer and causes 
and ehreaeens damage. A reladvely high 
flow as aeasures by eicher gage heighc or 
discharge quancicy. 

An area of reladvely level land or plain 
bordering a scream, builc of sediaencs 
carried by che scream and dropped in che 
slack vacer beyond che Influence of 
tthe swifttesc currenc. Ic is called a 
water flood plain i f itt is overflowed in 
ttlmes of high vacer; buC a fossil flood 
plain i f ic is now beyond che reach of che 
highese flood. 

A resource vhich is replaced such as air at 
vacer resources. 

A well capping an areesian aquifer, in whic 
water is under sufficient pressure to 
cause i t to rise above che ground surface. 

Macerial vhich has been deposiced by a 
glacier or in conneccion vleh glacial pro
cess. Consiscing of rock flour, sand, peb
bles, cobbles and boulders, ic aay occur 1 
hecrogeneous mass or be reasonably well 
sorced, depending upon ics manner of de-
posidon. 



Groundwacer 

Groundwacer mining 

Groundwacer overdrafe 

Groundwacer recharge 

Groundwacer runoff 

Groundwacer seorage capacicy 

Hydraulic pexmeabilicy 

Hydrologic budgec 

Hydrologic cycle 

Impervious macerial 

Inddeneal recharge 

Wacer in che ground chac is in che zone 
of sacuraeion from which wells, springs 
and groundwacer mnoff are supplied. 

Pumping groundwacer from a basin where 
che safe yield is low, chereby pumping 
wacer from seorage. Takes place when 
wlchdrawais exceed replenishmene or when 
recharge is negligible. 

Pumpage of groimdmcer in excess of safe 
yield. 

Inflow CO a groundwacer reservoir. 

Thac pare of che mnoff vhich has passed 
inco che ground, has become groundwacer and 
has been discharged inco a scream channel 
as spring or seepage wacer. 

The reservoir space concalned in a given 
voiume of deposics. 

The flow of wacer chrough a unic cross-
secdonai area of soil normal co che dlr
ecdon of flow when che hydraulic gradlenc 
is unity. 

An accounting of inflow to, outflow from 
and storage in a hydrologic unitt such as 
drainage basin, aquifer, soil zone, lake, 
reservoir, or irrigattion projecc. 

The complece cycle chrough which vacer, 
commencing as acmospheric vacer vapor, passe 
Inco a liquid and solid form as preclpieaeio 
Chen along or inco che ground surface finall 
reCuming eo che form of acmospheric wacer 
vapor by means of evaporacion and erans-
piradon. Also called che wacer cycle. 

A cerm applied Co a macerial chrough which 
wacer cannoe pass. (See also aquidude 
and laquifuge). 

Groundwacer recharge chac cakes place unin-
Cendonally as a by-produce of man's use of 
wacer (i.e. irrlgaeion) which would noe 
have been rechargednacually. 
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Infiittraeion 

Infilcracion capacicy 

Infiicraeion race 

lafluenc screams 

Incerference (wells) 

Leaching 

Observaeion weli 

'Overdrafe 

Percolacion 

Percolacing wacer 

Percolacion race 

The flow of fluid inco a subscance chrough 
pores or small openings. Ie connoees flow 
inco: subscance in concradicdon co che 
vork percolacion, vhich connoees flow 
chrough a porous subscance. 

The maximum race ac which soii, vhen in 
a given condiclon, can absorb rain or snow. 

The race, uaually expressed in cubic feec 
per second or million gallons per day per 
alle of wacerway, ae which groundwacer 
encers an infilcracion diech or gallery, 
drain, sewer or ocher underground conduits. 

Streams which contributte flow co che 
groundwacer. Aiso called losing screams. 

.A change in .Che wacer level of one veil 
caused by che pumping ac anocher veil. 

The removal of soluble conseicuencs from 
soils or ocher macerial by infllcradng 
or percolacing vacer. 

A nonpumping well used for observing che 
elevadon of che vacer table or the pie-
zomeerlc surface. 

The quancicy of vacer pumped in excess of 
Che safe yield. 

The movemene, under hydroscattic pressure, 
of wacer chrough che incerscices of a rock 
or soil. 

Those wacers which pass chrough che ground 
beneach che earch's surface vichouc a 
deflnlee channel and noc shown co be sup
plied by a definice flowing scream. The 
presumpclon is ehae groundwaeers are per
colacing. 

The race, usually expressed as a velocity, 
ae which wacer moves chrough. sacuraced gran
ular aacerial. The cerm is also applied co 
a quancicy per unic dme of such aovemenc. 
Has been used erroneously co designace 
infilcracion race or infilcracion capacic>-
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Perennial yield 

Safe yield 

Salinitty 

Salt water barrier 

Salt water intrusion 

Secondary porosity 

Seepage 

Specific capacity of a well 

Specific yield 

The amount of usable wacer in a groundwacer 
reservoir chac can be wichdrawn and con
sumed economically each year for an in-
: def idee period of dme. Ie caimoe exceed 
che nacural recharge eo chac groundwacer 
reservoir aad is uielmaeely limieed eo che 
maximum amounc of discharge chac can be 
udlized for beneficial use. 

With reference to either a surface or 
groundvater supply, the rate of diversion 
br extraction for consumpdve use vhich 
can be maiatalned indefinitely, vlthln the 
limit of economic feasibility, under speci
fied conditions of water supply development. 
(See aiso Perennial yield). 

The relative concentrattion of saltts, usually 
sodium chloride, in a given water. 

A physical facility or aethod of operation 
designed to prevent the intmsion of salt 
water into a body of fresh water. 

The phenomenon occurring when a body of 
salt water, because of its greater density. 
Invades a body of fresh water. It can 
occur either in surface or groundwater 
systems. 

Results from fractures and solution channels. 

The slow movement of water through small 
cracks, pores, interstices of a material 
into or out of a body of surface or subsur
face water. I t is generally expressed as 
flow volume per unit dme. 

The rate at which water may be drawn from 
a formation through a well tto cause a 
drawdown of a stipulated depth. Measured 
in gallons per minute per foot. 

The quantity of water that a unitt volume 
of permeable rock or soli, after being 
saturatedI will yield when drained by gravity 
Ic is expressed as a racio or precencage 
of volime. 
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Stock resource 

Permeabilicy 

Permeabilicy coefflcienc 

Piezomeceic surface 

Pollucion 

Porosicy 

Reservoir 

Recendon 

Storage coefflcienc 

Resources which are capable of being con
suaed. 

The abilicy of macerial to transmic fluid 
Chrough ics pores when subjected to a 
difference in pressure. 

The rate of flov of a fluid through a 
cross section of porous mass under a unit 
hydraulic gradient, at a temperatture of 
600F. Field coefficient of permeability-
is defined aa the rate of flov of water, 
(la gallons per day) under prevailing 
conditions, chrough each foot of thickness 
of a given aquifer at a width of 1 aile, 
for each foot per mile of hydraulic gradient. 

An imaginary surface thatt everywhere coin
cides witth tthe sttattic levei of water in an 
aquifer or artesian basin. It is a surface 
to which tthe aquifer or basin would rise 
if afforded an opporttunitty co do so. 

The alteration of che physical, chemicai 
or biological properties af vatter or a 
discharge of any subscance inco vacer ;^ich 
adversely affeces che legicimace beneficial 
wacer use. 

The racio, usually expressed as a percen-
cage, of volume of che incerscices in a 
given quancicy of aacerial Co Che cocal 
volume of che macerial. Ic is an index 
of ehe void characeerisclcs of a soli or 
scracum as pereaining co percolacion. 

A pond, lake, or a basin, elcher nacural 
or arcificial, for che seorage, regulacion 
and concrol of vacer. 

Thac part of che rainfall vhich is inter
cepted, stored, or delayed, and thus fails 
to reach the concentration point by either 
surface or subsurface routes during the 
ttime period under considerattion. 

A cubic foot of vater discharged from a 
vertical column 1 foot square as tthe vatter 
level drops 1 foot. 
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Subsurface water 

Transmlsslblllty 

Transmlsslblllty coefficient 

Water spreading 

Water table 

Well capacity 

Well field 

Well hydrographs 

Weli interference 

Yield 

All water below the land surface, including 
soil moistture, incermediace zone wetter, 
capillary fringe wacer, and groundwacer. 

The flow capacicy of an aquifer in gallons 
per day per fooc widch, equal eo che produce 
of permeabilicy dmes che sacuraeion chick
ness of ehe aquifer. 

The nuaber of gallons of wacer per day chac 
percoiace under prevailing condidons 
Chrough each square mile of wacer bearing 
bed for each fooc chickness of bed. Ie is 
Che produce of field coeffldene of per
meabilicy in unics of gailons/day/square 
miie muidpiied by chickness of che bed 
in feec. 

Concrolled appllcadon of wacer co che 
land for che purpose of recharging ground
wacer aquifers. 

The upper surface of a zone of sacuraeion, 
where ehe body of groundwacer is noc con
fined by an overiying impermeeble formadon. 
Where an overlying confining bed exiscs, 
Che aquifer in quescion has no wacer cable. 

The maximum race ae which a well will yield 
wacer under a sdpuiaced sec of condidons, 
such as a given drawdown, pump capadey, 
etc. It can be expressed in gallons per 
minute or cubic feet per second. 

A tract of land containing a set number 
of welis for supplying a municipality. 
Industry or irrigadon district. 

A graphical representacion of fluctuations 
of Che wacer surface in a well piocced 
againsC dme. 

The effeccs of neighboring pumping wells on 
discharge and drawdown ae a pareicuiar well. 

The quancicy of wacer expressed eicher as 
a condnuous race of flow (cubic feec per 
second, million gallons a day, ecc.) or as 
a volume per unle of Cime (acre feec per 
year, etc.) which can be collected for a 
given use or uses from surface or ground
water sources in a watershed. 
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EXTENT OF GROUNDWATER RECHARGE AND URBANIZED AREAS 

Methodologv for Measurement 

U.S. Geological Survey quadrangles (7.5 minute maps) were utilized for the 
mapping and estlaatlon of recharge areas. On these maps 1 kilometer U.T.M. 
grids were first plotted. The hydrogeological map from the Barksdale report 
was then project onto this map and the boundaries of each of the aquifers were 
plotted. Later, utilizing the Middlesex Count? Soils Map (1953), these boundaries 
were modified to include a i i other recharge areas. I t should be netted that the 
effective recharge area of the Old Bddge aad Farrington Sands are larger than 
the outcrop alone. 

Once this area wes plotted i t was then measured by using tthe point area 
measurement technique. This technique is a simple method in which an aerograph 
chart is placed over the area co be measured, a scattering of dots are counted 
for the area in question and multiplied by a factor of 0.918274 to arrive ae 
ehe number of acres for che area measured. In chls simple manner che recharge 
areas of ehe Rarican and Newark group formadons were esdmaeed. 

In order eo esdmace che excenc or urbanlzaeion on each of che recharge 
areas land use maps and 1973 aeriai phocographs of Che CounCy were udlized. 

The developed area was measured using Che same aerograph chare while Che 
paved area was measured by using aeriai phocographs. For sparsely developed 
areas housing unles were couneed and muidpiied by 2000 square feec. The pro
duce was Chen divided by 43,560 co gee che number of acres of paved surface. 
Paved area measuremene for ehe more incensely developed area was measured off 
che map and muidpiied by an average paved percencage faccor. The excenc of 
developmenc is shown on Figure 3. 
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TABLE C-l 

Croundwater Puapage In Nlddlesea County 1950 - 1975) 

Old Bridge Sand - (•llHon gallona/day) 

Public Water Supply 1950 1960 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 

New Jeraey Water Co. 0.108 0.210 0.296 0.145 0.160 0.404 0.424 0.189 0.175 0.190 0.422 0.410 0.412 
Honroe H,I>.A. — — — — — 0.037 0.118 0.204 0.273 0.266 0.219 0.311 0.118 
Sayreville witer Dept. 0.842 1.297 1.911 2.216 2.415 2.405 3.121 2.668 2.575 2.875 3.132 3.208 3.175 
Helaetta Uater Dept. O.OIO 0.009 O.OIO 0.011 0.n09 0.009 0.011 0.012 0.011 0.013 0.012 0.011 0.011 
South Aaboy Weter Dept. O.SOO 0.555 0.562 0.541 0.526 0.465 0.527 0.655 0.668 0.448 0.460 0.501 0.512 
Old Bridge M.U.A. 0.054 0.314 0.619 0.437 0.622 0.727 0.fi9S 1.310 1.380 1.457 1.465 1.550 1.461 
Perth Aaboy Weter Dept. 6.2b6 6.800 7.312 6.901 7,199 7.297 7.819 7.578 7.251 6.522 5.368 6.975 6.271 
Souih River Water Dept. 0.046 0.074 0.112 0.120 0,112 0.119 0.119 0.127 0.133 0.116 0.141 0.140 0.140 
Spotswood Water Dept. 0.228 0.168 0.396 0.414 0.492 0.525 0.601 0.605 0.614 0.645 0.656 0.605 

TOTAL Public Water Uae 7.766 9.487 11.212 10.987 11.677 11.955 11.581 11.544 13.271 12.721 11.884 11.808 12.969 

Industrial Supply^ 

Duhernal Water Syetea 12.511 14.781 14. 142 14.813 14.766 14.647 14.840 13.247 12.629 13.478 11.048 12. 285 10.828 
Kerr Ulasa Co. — — 0. 118 0.107 0.112 0.090 0.052 0.068 0.112 0.121 0.117 0. 099 0.057 
Anheuser Buaeh Co. — 0,155 0. 448 0.598 0.478 0.429 0.419 0.446 0.795 0.922 0.979 1. 022 1.055 
P.J. Schwettter Co. — 2,691 2. 778 2.778 2.778 2.778 3.555 3.285 3.179 3.027 2.921 1. 169 3.190 
BASF — — — — 0.010 0.011 0.055 0.O89 0.335 0.268 0.149 0. 113 0.089 
Cities Service R 6 D — — — — — 0.079 0.161 0.194 0.156 0.160 0.127 0. J'l. 0.120 

TOTAI. Industrial Water Uae 12.511 17,829 17. 486 18.296 18.164 18.056 19.082 17.329 17.206 17.976 17.363 16. 849 15.139 

TOTAL Old Bridge Use 20.297 27.316 28. 718 29.283 29.841 •30.011 32.661 30.873 30.479 10.697 29.247 30. 657 11.269 

Percent Public Use -38.3 34.7 39. 1 37.5 39.1 19.8 41.6 41.9 43.5 41.4 40.6 45. 1 41.5 

Percent Industrial Use 61.7 69.1 60. 9 62.5 60.9 60.2 58.4 56.1 56.5 58.6 59.4 54. 9 58.5 

All figures based on quarterly rep|ortB to the HJUEP - Bureau of Uater Al lucatlon(1977). 
2 
Estiaated Industrial denand south of the Raritan River. 
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TAHI.E C-2 

Croundwatrr Pimpnfte In HIddlrnr. founty 1950 - 1975* 
FnrrtnRton Snnd (mlllton Bnllona/rfny) 

Viihi lc Vsttr Supply 

Crsnliury Water Dept. 
Ennt Brunswick Water Dept. 
Fotngste Waler Co. 
ttflmetta Wnter Dept. 
OH nrlHite H.U.A. 
Perth Amboy Water Dept. 
SnytevlUe Water Dept. 
$mith Amboy Wnter Drpt. 
ail. RrimRvlrk Vat'>r Dept. 
Sniilli River Wnter Dppt. 

1950 

0.057 
0.226 

010 
091 
29> 
093 
500 

I960 

1.081 
1.195 

0.413 

0,n09 
0,534 
2.515 
0.144 
0.555 
0.358 
0.666 

1965 

0.122 
1.221 
0.019 
O.OIO 
1.087 
2.712 
0.213 
0.562 
0.757 
1.008 

1966 

0.141 
1.458 
0.227 
0.011 
0.745 
2.553 
0.249 
0.541 
0.816 
1.076 

1^67 

0.118 
1.695 
0.275 
0.009 
1.060 
2.163 
0.268 
0.526 
0.B75 
1.004 

1968 

0.123 
1.932 
0.272 
0.009 
1.237 
2.699 
0.267 
0.465 
0.934 
1.072 

1969 

0.121 
2.169 
0.241 
0.011 
1.521 
2.887 
0.347 
0.527 
0.«»93 
1.069 

1970 

0.131 
2.406 
0.269 
0.012 
2.211 
3.248 
0.296 
0.655 
1.052 
1.146 

1971 

0.149 
2.505 
0.324 
0.013 
2.349 
3.108 
0.286 
0.668 
1.186 
1,197 

1972 

0,139 
2,604 
0.350 
0.011 
2.481 
2.680 
0.319 
0.448 
1.319 
1.226 

1973 

0.134 
2.703 
0.419 
0.012 
2.495 
2.101 
0.348 
0.460 
1.453 
1.268 

1974 

0.123 
2.802 
0.48] 
0.013 
2.640 
2.348 
0.356 
0.503 
1.586 
1.264 

1975 

0.122 
2.900 
0.730 
0.013 
2.492 
2.687 
0.375 
0.532 
1.720 
1,271 

TirlAI. r . ib t i c Vittmr tine 1.687 6.057 7.711 7.817 8.491 9 .010 9 .890 11.446 11.785 11.579 11.593 12.118 12.842 

I n d u n t r l n l S u p p l y ' 

BASF 
C I t l p n S e r v i c e R S O 
C t p f r o I n c . 
P . J . Schwei tzer Co. 
Anhpitner Hunch Co . 
MliliMint Anodlr lpR Corp . 

T(nAI. I n d i m t r l n l line 

— 2.202 
0.721 

2 .773 
0 .800 
0 .058 

2 .273 
0.821 
0 .082 

0.069 

2.271 
0.819 
0.107 

0.077 
0.004 
0.171 
2 .273 
0.O12 
0 .099 

0 .129 
0.O08 
0 .156 
2.344 
0 .909 
0.104 

0.207 
O.OIO 
0.175 
2.688 
1.213 
0.074 

0. 781 
0.O08 
0.184 
2.601 
0 .795 
0.099 

0 .625 
0.008 
0.247 
2.477 
0.922 
0.068 

0 .347 
0 .007 
0 .170 
2.392 
0 .979 
0 .055 

0 .299 
0 .009 
0 .119 
2.628 
1.022 
0 .030 

0.207 
0 .006 
0 .109 
2 .610 
1.055 
0 .045 

BASF 
C I t l p n S e r v i c e R S O 
C t p f r o I n c . 
P . J . Schwei tzer Co. 
Anhpitner Hunch Co . 
MliliMint Anodlr lpR Corp . 

T(nAI. I n d i m t r l n l line 0 . 0 2 .923 1.131 3.176 3.486 l . f i50 4. 367 4.468 4.347 3.<>50 4.107 4 .032 

TtrrAI. Fnr r lnRton Unp 3.687 8 .980 10.B42 11.761 12.496 13.573 15.811 16.253 15.926 15.543 16.225 16.874 

Pprrptit P u b l i c line 100.0 67 .4 71.1 71.1 72.2 72.1 72.9 72.4 72.5 72.7 74.6 74.7 76.1 

Tprrpiif InHi tntr ln l line 0 . 0 32.fi 7 B . " 28 .0 77.P 27.0 27.1 27.6 27 .5 27 .3 25.4 25 .3 23 .9 

AM riKuren bnned on quntterly reportn to the NJI>KP - Burpnu of Wntpr Al locntion (1977). 

''Frit Imnt Pll Indiintrlnl tipiniiml nniiMi of tUf Rnrltnn Rivpr. f;_7 



TABLE C-3 

Groundwacer Pumpage in Monmouch Councy - 1975 
Old Bridge Sand (million gallons/day)^ 

Public Water Supply 

Cllffwood Water Co. 

Matawan Township 

Keyport Water Dept. 

Matawan Borough 

West Keansburg Water Co. 

Matawan Twp. M.U.A. 

Union Beach Water Dept. 

Reansburg Water Dept. 

Monmouth Consolidated 

Atlantic Highlands 

Red Bank Water Dept. 

TOTAL PUBLIC USE 

1975 

0.5 

0.6 

1.4 

1.0 

1.8 

1.1 

0.3 

1.8 

1.2 (est.) 

0.6 

0.9 (est.) 

11.2 

^Figures based on estimates provided by tthe Tri-Sttate Regional Planning 
Commission (May 1978). 

C-3 
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Federal Register / Vol. 55. No. 241. / Friday, December 14. 1990 / Rules and Regulations 51601 

TABLE 3-6.—HYORAUUC CoNoucnvrrv OF GEOLOGIC MATERIALS 

Type of matsrial 

Assigned 
hydntute 

conducawty" 
(cm/ted 

Clay; low permeability lilt (compact unfractured tiH): shale: unfractured metamorptiic and igneaua rocka.. 
Silt: loesses: siity clays; sediments that are predominantly silts: moderately permeatile tin <fine-grained, unoonsolidated 4111. or compact tiH Wfith 

some fractures); low permealiiity limestones and dolomites (no karst); tow permeability sandstone; k3w permeability tiacluiad igneaua and 
metamorphic rocks 

Sands: sandy silts; sediments that are predominamly sand; highly permeable W (coane-gnlnea. unconsolidated or compact and Ngttfy fractured); 
peak moderately pemieabte limestones and dolomites (no karst); moderately pemieaUe sandstone; moderately permeable fractured igneoua 
and metamorphic rocka 

Gravel: dean sand; highly penneable fractured igneous and metamorphic rocks; permeable basaH; karat limestones and dolomHes— 

io-« 

10^' 

• Do not rourxl to t)earast integer. 

TABLE 3-7.—TRAVEL TIME FACTOR VALUES ' 

Hydrautx: conductivity (cm/sec) 

. Thickness of kMeat hydrauic conduBlMty 
la»er|s)»(le«tl 

Grieater Grealer 
tanSto Aan&lo 

" 100 

35 ' . 35 
35 25 
15 15 
& s • 

i»sn 
QMaler 
«an«oo 

Greater Itian or equal to t O ' ' -
LeasthanlO-'to 10-» 
Less than 10-»to 10"' 
Lessthan 10-' 

- frr,-

i2S . 
«» 
-8" 

• If depth to aquHer la 10 (eel or lesa or IT, for tha kitenral being avakiated. all layera thai latdeille a portton ol the sources al the sita are karat, anign a 
35. r r r : ^ : i 

<> Consider only layers at toast 3 feet lhk*.Oo not oonskler layers or porttonsol layera wilhin I ta M 10 leet Of the depth to t ^ . .ri^f.^V^ii; 

Detennine travel time only at hicalions 
within 2 miles of the sources at the site, 
except: if observed groimd water 
contamination attributable to sources at the 
sile extends more lhan 2 miles beyond these 
sounxs, use any location within the-limits of 
this observed ground water contamination 
when evaluating the travel time factor for any 
aquifer that does not have an observed 
release. If the necessary subsurface geologic 
information is available at multiple locations, 
evaluate the travel time factor at each 
location. Use the location having the highest 
travel lime factor value to assign the factor 
value for the aquifer. Enter this value in 
Table 3-1. 

3.1.2.5 Calculation of potential to release 
factor value. Sum the factor values for net 
precipitation, depth to aquifer, and travel 
time, and multiply this sum by the factor 
value for containment Assign this product as 
the potential to release factor value for the 
aquifer. Enter this value in Table-S-l. 

3.1.3 Calculation of likelihood of release 
factor category value. If an observeid release 
is established far an aquifer, assign the 
observed release factor value of 550 as the 

likelihood of release factor category value for 
tbat aquifer. Otherwise, asai^ Uie potential 
to release factor vahie for that aqtiifer as the 
likelihood of release value. Enter the value 
assigned in Table 3-1. 

3.2 Waste cbaiacterisUca. Evaluate the 
waste characteiiatica factor eategoq; for an 
aquifer based on two Cactorr todcfly/ 
mobility and hazardoiia waate quaollty. 
Evaluate only those hazardoua substances-
available to migrate from the sources at the 
site to ground water; Such hazardous 
substances include: 

• Hazardous substances that meet the 
criteria for an observed release to ground 
water. 

• All hazardous subttancea associated 
with a soiu«e that has a gctnmd water 
containment factor value greater than 0 (see 
sections 2.2.2,2.2J. and 3.1.2.1). 

3.2.1 Toxicity/mobility. For each 
ha r̂dous substance, assign a toxicity factor 
value, a mobiUty factor vahie, and a 
combined toxicity/mobility factor value as 
specified in the following sections. Select the 
toxicity/mobility factor value for tha aquifer 
being evaluated as spedHed in section 3.2.1.3. 

3.2.1.1 ToKioVy. Assign a tiHdci|̂  j|ietar 
value to each hazardous substanca aa', 
specified in Section Z4.U. . i..:.v>ih;.-..'-

3JJ.2 Miftitfty. AaaignaBMUB^iiBlar 
value ta«ach hazanfam aahstanoeiairfta '. 
aquifer being evaluated aa folknak. .^•i^^i.y 

TT j» For any hazardous substanda 'tfidttBeets . 
the-crileria for an observed wloaM bi_.j.^";.,..^ 
chemical analysis to one ormore atjnifers. 
underlying the sources at the aitak icgiBdIesa 
of the aquifer being evaiuateti assign a 
mobility factor value of 1. -'••'r-

For any hazardous-subatance that does 
hot meet the critoia for an observed ialease 
by chemical analysis to at least onê gf jha 
aqulfiers. assign that hazardoos rafaaiiinai m. 
mobility factorvalue from TaUa^fttr the 
aquifer being evaluated, based ba î ijrater 
solubility and distribution coeffidenTK)' 

• If the hazardous substance qu^^Jba , 
assigned a mobility factor vahi WfiMiaa~4ii>ta 
on its water solubility or distributioB '' '.''^ -'A-'-
coefficient are not available, oae iotlicr' " ^ 
hazardous substancea for which liifamallwi 
is available in evaluating the pathway. 

TABLE 3 - 8 . ^ R O U N O WATER MOBHJTV FACTOR VALUES • 

Water solubility (mg/l) 
Karst' sio >t0tO 

. 1,000 >1,000 

'' 'wwrt ss riqwM * ... i 1 1 MX buoooi 
(iraater than 100 ._ 1 1 0.01 OOOOI 
Uraakv than 1 to ino _ 0.2 012 0.002 2l»tO-» 
Graatar t lwn 0.01 la 1 . , aoo2 0.002 2x10-* 2X10-' 
: lk.^^ t h a n n r afgiial <n n n i 2xJ0-» 2x10-* 2x10-' 2lt10-» 2xJ0-» 2x10-* 2lt10-» 

DistiSiution coetftotont (K<) (htfW 

* Do not round to nearest Integer. 
' Usa if the hazardous substance is pressnt or deposited as a Uquid. 
' Usa if the entire Interval irom tte sourca to the aquifer being evakiated Is karst 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-306 

Date: January 12. 1995 Time: 2:45 AM fl PM n 

Outgoing Call 

To: Mr. Tote r908t 754-9000 
Telephone No. 

AfGliation: South Plainfield Tax Assessor 

Malcolm Pimie Staff: Jin Ho Jang f6Q9;> 860-0100 
Telephone No. 

Sununary of Conversation: 

I phoned Mr. Tote to acquire ownership information for the Comell Dubilier Electronics, 
Inci site located in South Plainfield, Middlesex, New Jersey. Mr. Tote stated that the site 
has had serveral owners, but the address' associated with the owners is the same, (70 
Blanchard Street, Newark, New Jersey). The ownership for the site is as follows: 

1956 -1961 

Cornell Dubilier Electronics, Inc. 

1961 -1976 

C JLD. Realty Corp. and Lamitex, Inc. (Both N J . Corporations) 

1976 -1987 

Marco Investing Corporation (a corporation of Delaware) 

1987 - Present 

D.S.C. of Newark, Inc. 
70 Blanchard Street, Newark, NJ. 

Mr. Tote was not able to give me infonnation on the present and past tenants who operated 
during this time period. 



MALCOLM PIRNIE, INC. PROJECT NOTES 

To:File Date: January 12, 1995 

FromrJin Ho Jang Project #:8003-306 

Sub]ect:Current Tenant Operations Site NamezComell Dubilier Electronics 

The Comell Dubilier Electronics, Inc. site was visited by Malcolm Pimie. Inc. on January 13, 1995 to obtain 
information on the current tenants who conduct operations at present time. Malcolm Pimie attempted to 
obtain information on past tenants during the period of 1961 - Present, but this infonnation was unavailable. 
The following tenants still conduct operations at 333 Hamilton Blvd., South Plainfied, New Jersey.: 

Building 1 

Hope Intemational (American Video and Disc) 

Building 8 

Galaxy Steel Door and Frame 

Bulldign 9A 

Pioneer Associates & Erectors, Inc. 
Diversified installations, Inc. 

Building 10 

Ultrasonic Powders, inc. 

Others 

JRS Machine Shop 
R & M Manufacturing 
Columbia Products, Inc. 

The above mentioned tenants may not comprise ail of the tenants conducting operations at the site. 
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SUPERFUND SITE ASSESSMENT PROGRAM 

Discovery CERCUS 

Preliminary | 
Assessment | 

EPI i_ 
Preliminary 
Assessment I 

i • Sita 
, Site Inspection i 
{ Inspection i Prioritization { 
i (New Mode* I 
i 
i 

Review) | 

Hazard 
Ranking 
System 

National 
Priorities 

Ust 

NFRAP (Information provided to states and other 
reoulatory authorities) 

SITE ASSESSMENT REPORTS 

1. PREUMINARY ASSESSMENT 
* Quicic Review of Readily Accessible Records and Reports 
* Undertaken to Determine the Existence of a Problem and the Need 

for Further Action at a Site by Characterizing: 
- Magnitude of the Hazard 
- Source and Nature of the Release or Potential Release 
- Identification of Targets 

* Does Not Indude Sampte Collection 
2. SITE INSPECTION 

* The Purpose of the Site Inspection is to: 
- Further Define and Characterize the Problem 
- Provide Data for the Hazard Ranking System (HRS) Scoring 

and Compute Initiai Score 
- Identification of Targets 
- Determine the Necessity of Further Action 

* The Site Inspection Involves an On-Site Visit and Sampiing (10+/- Samples) 
* A Site Inspection is not an Extent of Contamination Study 

3. SITE INSPECTION PRIORITIZATION 
* Quick Review of Readily Accessible Records and Reports 
* Undertaken to Determine the Validity and Update Background Conditions 

Under the New HRS Model, and the Need for Further Action at a Site 
by Characterizing: 
- Magnitude of the Hazard 
- Source and Nature of the Release or Potential Release 

* Included On-Site Visits or Sample Collection as needed 
- Analyze Samples/Limited Analytical Resources 
- Account for Significant Safety Hazards On-Site 

4. EXPANDED SITE INSPECTION 
A Follow-up Inspection May Be Recommended After the SI To: 

* Gather Additional Data Necessary to Strengthen or Substantiate the 
Initial HRS_Score 
- Geophysical Surveys 
- Installation of Groundwater Monitoring Wells 
- Additional Sampling 



fl 

Review of Anaiytieai Data 

If previous analytical data are available, they should be reviewed for infonnation wWch supports the design 
of the sampling and analysis program, tests site hypotheses, and documents the site score. The SI 
investigator shotid review all previous analytkal data. WhBe analytical data coiiected for other purposes 
may not meet SI obiecth/es. site-spedfic analytkal data are generally helphil in better understanding the 
nature of the problem at the site, regardless of data sources or data quality. The depth of the review 
depends on the overall quality and quantity of data, the intended use of the data, and whether they are 
representadva of current site conditions and comparable to Si data. Detemiining whether availabte data can 
be applied as Sl-geneiated data requires the professional judgemenJ of an experienced reviewer. Both 
valUated and non^Uated analytkal data may be available. Prevksus SI data will be vatklated andcrfOP-
quality. Non^idated data may contain false positives and false negatives, as well as quantitatkm, 
transcriptfcjn, and calculatkMi emjrs. If data of unkiwwn or questkanaUe quality are used f o r d e d ^ 
making, the Investigator shoukl review aU availabte informatton to assess the level of certainty associated 
with the data. If these data are used for HRS documentation, data valWatlon wUi be necessaiy. The 
investigator shouM be able to detennine the general quality of the data set by reviewing QC data for 
evaluatton under the Superfund Program. 


